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LETTER OF TBANSMITTAL

SUPERVISING ENGINEEB,
Elack-foot, Idaho, December 29, 1926.

COMMISSIONER OF INDIAN AFPAIKS,
Department of the Interior, WasMngton, D. 0.

DEAR SIR: Herewith is respectfully transmitted a report;, wifch;
preliminary plans and estimated cost, on the proposal to construct-
a storage reseryoir for the irrigation of ludian lands on the Walker
Eiver Indian Eeservafcion of Nevada, as provided for by act of
Congress approved June 30, 1926 (Public No, 442, 69th Gong.,
S. 2826).

The tests and mvestigatidns at the site which was finally selected
as the only one holding out any promise of success, while not com-
pleted, have been prosecuted to the extent necessary, m my opinion,
to demonstrate the feasibility of the development of storage, as wel
as to clearly indicate the general type of structure required. In this
report, several prelumnary alternative designs of dams for the storage
of 22,000 acre-feet and of 30,000 acre-feet respectively, are included
for comparative study, and for criticism and suggestions by the chief
engineer. It is proposed, on completion of the investigations, to
transmit a report supplementary to this, in which vnll be included
the results of further investigations, and detailed plans and esti-
mates embodying the suggestions of the chief engineer.

As it seemed necessary under the circumstances, not only to m-
yestigate the feasibility of developing storage; bufc also to determine
the question as to whether or not storage is a necessity, this investi-
gation has taken a wide range. As to the question of the necessity for
storage however, the work has consisted only in the compilation and
study of existing data and records, without any field work or surveys,
as it was considered that it would be impossible within the time at
our disposal, and mth the funds available and under existmg oondi-
tions along the river as hereinafter referred to, to make such investi-
rations as would be necessary to determuxe loss of water in transit
town fche river channel to the Indian diversion dam. Furthermore,

the investigations necessary to determme the question of feasibility
of storage have, as a result of the unsatisfactory conditions encoun-
tered, been more extensive than usually required, ajid in consequence
wiU practically exhaust the fund BTailable for the work.

The surveys and investigations looking to the development of
storage along the lower Walker Kiver, and within the Indian roserya-
tipn, have been made under the personal direction of Engineer W. E.
Blomgren, who has also prepared and compiled the following report.
The maps and drawings for the report have been prepared by As-
sistant Enguieer H. S. Kollenborn. In the preparation of this report,
we have made an effort to bring together in convenient form for ref-
erence and Btudy, all available data in any way related to irrigation
and irrigation development on the Walker River.

(V)
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VI

SUMMARY AND CONCLUSIONS

The success of an irrigation project depends primarily upon the
delivery of an adequate quantity of water to the land as, and when,
needed.

Storage sufficient for assuring a dependable water supply for thb
entire irrigable area of Indian lands within the reservation, is believed
to be feasible at what we have designated as the Eio Vista Keservoir
site.

The necessity for storage development for the Indian lands, pro-
viding the Indians should be granted a water right of first priority
which should be enforced by the court, is open to some question.
Some assert that storage is a necessity regardless of whether or not
the. Indians have a water right of first priority, while others claim
that, with a water right of first priority, there would be no necessity
for storage. It is my personal judgment that even though the
Indians should be granted a water right of first priorifcy for the
area actually cultivated up to the limit of their total irrigable area
of 10,280 acres, there would be frequent occasions during average or
normal years and most certainly during low-water years, when the
total normal flow of the river would be insufficient to produce the
required flow at their diversion point and the river bed would, not
infrequently, be dry. Taking conditions as they actually are and
have been for years, at. least since 1898, and leaving aside any con-
sideration of whafc "might have been," providing the Indians would
have had a prior -water right, and such right had been enforced, it is
plainly apparent that storage is an eoonomic necessity, and it, is a
matter of surprise that the Indians have succeeded as well as they
have without it.

Some idea of the excessive water loss in the river channel is indi-
cated when it is considered that afc the time above referred to,
although 320 acre-feet was actu&Uy delivered in the river channel
below all diversions above the Indian reservation, only 80 aore-feet
finally reached the Indian diversion. dam 35 miles farther down-
stream. It is true, of course, that this is not a fair index of the loss,
as the river channel had been dry for a considerable period of time.
Taken in conneotiorL with rather extensive studies and investigations
of conveyance losses made by the writer under somewhat similar
conditions, it is believed that it would be conservative to estmiate
the loss in the 35 miles of river channel between the Indian diversion
and the lowest upstream, diversion at 35 per cent. It is considered
extremely doubtful as to whether the upstream users should be asked
to stand so great a loss, if the loss can be obviated by the construction
of a storage reservoir near the Indian land.

It must also be borne ia mind that it is impossible to so regulate
the river flow that the required quantity of water, if available, will
be delivered at a diversion pomt so far downstream from the other
diversions. There wffl of necessity be periods of deficient supply
followed by periods of excess flow and consequent waste of water
as the result of the impossibilifcy of adjusting the stream flow to
comply with a fluctuatmg demand at a downstream diversion point.
These objectionable conditions would, of course, be removed by a
storage reservoir near the diversion.

TT<3nnnfi4"n
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It would be a practical impossibility, as a result of existing con-
ditions along Walker Eiver—especially m M;ason VaUey—with the
numerous unnecessary crude contraptions that pass for diversion
weirs, but serve only to choke up, raise and widon the river channel
and interfere -with the regunen of the stream; the innumerable ditch
diversions, many of which are unnecessary and should be prohibited
or combmed with others, and many of which are without even any
excuse for a headgate or measuring device for controlling the water;
and the present bunglesome and mefficient manner of river control
and water distribution necessarily resulting from .the method in
practice of having three so-called water conunissioners, all of whom
are usually water users or officials of the Walker River irrigation
district, and who are frequently unable to agree among themselves;
to make such investigations as would be necessary to conclusively
demonstrate the amount of water now illegally diverted and wasted,
and that under usual and ordmary conditions of satisfactory diver-
sion and stream management, would pass on do'wn the river and be
available for the lower users—the Indians. As furtiier indicating
the utter impossibility of satisfactory river control under present
methods, attention should be called to the fact that during the past
summer, when by mutual agreement between Indian representatives
and Walker Kivar irrigation district officials, a certain quantity of
water amoimting to the normal flow of the river for a specified period
of time was made available for the Indians, it developed that there
was disagreement between two of the water commissioners as to the
handling of fchis water, and circmnstanoes as weU as insistent rumor
seem toindicate that the water master in charge of the lower river
apparently failed to make a determined effort to pass the water
downstream; but allowed some to be diverted to other users, m an
apparent effort "to prove that it is impossible to get water down to
the Indians during the late summer because of the excessive seepage
from the river chaimel." It is realized by all that the loss in the river
channel is very great; but it is, of cou-rae, practioaUy unpossible to
determine it under present conditions of control and management.

It is a matter of record that for many years, with but few excep-
tions, little or no water has been available for the Indians during the
latter half of tlie iftigation season. Farmiag under such conditions
can not be successfully carried on by anyone, and the patience,
perseverance, courage and industry displayed by tiiese people in farm-
iag their land and supportmg tliemselves under the most disheart-
emng conditions imaginable is almost incredible. As early as 1898,
(see report of L. A. EUis mcluded in this report) it is reported that
"there was no water after July 10, and the quantity was msufficient
for about two weeks preceding tih&t date." Reference is also_made
to the report of 1906, by former Chief Engineer W. H. Code. It will
be noted (see general summary of irrigation data—water supply)
thafc during the 11-year period, 1916 to 1926, inclusive, there were but
two years—1922 and 1923—when there was suf&cient water for
irrigation durmg the entire season. It wffl also be noted from the
crop valuation record for various years that the average total valua-
tion for years of fairly sufficient water supply is approximately
^60,000, while for lo-w-water years it may be reduced to about $20,000.
It is thus believed conservative to state that with an adequate w&ter
supply, the Indians' crop production would on the ayerage be
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increased by fully 50 per cent for each and every year, or approxi-
mately an morease of $20,000 per year on the average area culti-
vated during recent years. Moreover, it should be borne in mind,
that were it not for the usual water shortage, and were it not for the
fact that the superintendent of the reservation and irrigation officials.
have for many years consistently discouraged the improvement of new
lands because of the deficiency in the water supply, it is apparent
that the cultivated area wuuld be at least twice what it now fs.

Referring further to the summary of irrigation data, attention is.
caUed to the fact that there are now 3,600 acres under canal and
susceptible of irrigation therefrom, at a, total construction cost of
$127,815, or $36 per acre for the area actually benefited. Th&
estimated cost of the completed project with can.als and laterals
covering the entire irrigable area of 10,280 acres, and with th&
storage reservoir, is $540,000, or 863 per acre. It is apparent that
land with an assured aU-season water supply at $53 per acre is far
more valuable and desirable than the same land with only a partial
water supply&t $36 per acre.

The desirability of storage is weU set forth in the "Petition of the
Indians" (included in this report) in the following words:

This is most important that we must. have a storage dam. It is the cry of all
these Indians and it is needed to save us. Our superintendent and the super-
visors of irrigation have written you of the cost and of the great benefit to us and
the Government. Now we have about 1,300 acres that has cost $100 an acre,
and water fails us in -thejeariy part of July, causing much loss. 'With the Btorage
dam we have nearly 7,000 acres that could be irrigated and the total cost of all
would be less than $50 an acre, and water would be suppUed through July,
August, and September, saving one or two bay crops and our gardens and pastures,

ivery superintendent who has been with us has urged the building of the
storage dam—all say it is our salvation. We Indians have waited, but without
success; our crops dry up early in summer and our stock suffers. Our ludians.
are afraid and discouraged, but -with the dam and water sure we would take
heart and our reservation and the whole valley would prosper. Most of our
Indians now have to go away to work to make the money to live, which is bad for
them and their children.

It is considered probable, as the Indians of the Pyramid La,k&
Reservation have been awarded a water right of the first priority,
and as the officials of the Walker River irrigation district and all
other upstream water users, who, so far as known, have ever expressed
themselves on the subject, maintain that a storage reservoir will
completely solve the Indians' water supply problem; that such
storage reservoir will be fiUed every winter by the water now running
to waste into Walker Lake; and even go so far as to offer to guarantee
that the reservoir will be filled every season and that it wUl solve the
difficulties; that the adverse users may not be averse to conceding by
agreement or stipulation out of court a water right of first priority
for the Indian lands, provided a reservoir is constructed. Since,
with the reservou- constructed, a prior right would be nothing—
except in name only—-but what they already offer, it is uot seen how
they can have any objection to such a stipulation. If this plan
could be worked out, would it not offer a happy solution of the entire
controversy respecting water rights? Moreover, it is my judgment
that the storage reservoir is a necessity under any circumstances,
and it is believed that it should be constructed at the earliest prac-
ticable date. If the above suggestion is found not to appeal to the
adverse water users, then it is believed that in justice to all—Indians
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as well as whites—that the proposed adjudication of water rights
should be brought to a conclusion as speedily as possible, so that all
may know just what their rights are, so that the development and
improvement of the entire Walker Eiver Basin may go forward. It
is needless to state that the present unsettled conditions respecting
water rights and the unsatisfactory river management is very unsat-
isfacfcory and retards the development of the entire basm.

The necessity for storage, in order to insure a dependable all-
season water supply for the Indian lands, has long been recognized,
and at various times for many years past, diligent search for feasible
storage sites on the lower river has been made. One site, known as
the Weber site, was very thoroughly iuvestigated some years ago, as
&t that time it was considered the only possibly feasible storage site,
although it has many objectionable features, sucli as limited capac-
ity (only 10,000 acre-feet), maccessibflifcy from road or raUroad;
unsatisfactory dam foundation; no construction materials at hand;
no practicable spillway site; and the reservou- would submerge
several hundred acres of Indian land, and would, moreover, be down-
stream from a considerable body of the irrigable land.

Every possible site has been very thoroughly examined.
The Eio Vista site, although it will require a dam of considerable

length, is found to be the most feasible and practicable, and m fact,
it is our deliberate judgment that it is the. only feasible site alonj
the lower WaUser River. There is an excellent spUlway site—goo<
construction materials are close at hand—it is within 1 mile of the
railroad; it is entirely above the Indian lands; the dam will also act
as a diversion dam for part of the imgable area; and the dam site
while long, is believed to be safe and practicable.

It-is our present judgment that a storage capacity of approxi-
mately 30,000 aore-feet, wffl be required for the Indian lands, and
moreover this capacity appears to be the most economical for the
proposed Eio Vista storage development. We have, however, &s
previously stated and as more fully explainpd in the report, begia-
nmg on page 46, made estimates on two alternative propositions;
one for a storage of approxuaately 20,000 acre-feet, and the other
for a storage of approximately 30,000 aore-feet.

The various dam sections so far considered, are shown on drawing
No, 5 in the map container, to which reference is now made. Design
No. 1 is for an earthen. embankment with an upstream apron or
blanket, composed of selected clay hydraulicked into place, there
being a puddled cut-off core at the upst.ream end of the apron.

Design No. 2 is similar to design No. 1, except that instead of
constructing the upstream apron or blanket entirely across the river
channel, it Is proposed to make use of the blue day stratum already
in place on either side of the center channel of the river, and at some
distance below the river bed, by excavatmg the sand from the trench
or crevice now existing in this natural blue clay stratum, and back-
filling this orevice with selected clay so that it would form with the
clay already m place, an impervious clay apron entirely across the
river channel.

Design No. 3 proposes the use of sheet piling across the main
channel as an filternative for the upstream impervious apron or
blanket.

35557—27—2
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Design No. 4 is patterened after the Guernsey Dam now being
constructed by the Reclamation Service on the North Platte project.

It is beUeved that any one of these four types would be safe and
satisfactory at the Kio Vista site. The additional borings and
investigations now being carried on, will, in all probability, enable
us to determine which of the four contemplated designs is the cheapest
and most practicable, and as previously stated, this matter will be
fully discussed in. a supplemental reporfc that wUl be submitted as
soon as our investigations are completed. .

BBCOMMBNDATIONS

In conclusion it is recommended:
1. That water rights be adjudicated at the earliest possible date.
2. That the entire river system, be placed in charge of a water

commissioner appointed by the Federal court, with instructions to
require the installation of suitable weirs, headgates, and measuring
devices by all diverters.

3. That a storage reservoh- be created for the Indian land of
Walker River Indian Eeservation by the construction of a dam at the
Rio Vista site.

Very respectfully,
C. A. ENGLB,

Supervising Engineer.
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REPORT ON WATER SUPPLY AND STORAGE INVESTIGATIONS
OF WALKER RIVER INDIAN RESERVATION, NEV.

SUMMARY OF IRBIQATION DATA

LOCATION
State: Nevada.
Counties: Mineral and Lyon.
Townships (Mount Diablo base and meridian): 12 to 16 N.
Ranges: 26 to 29 E.
Latitude (Schurz): 39°-0' N.
Longitude (Sohurz): 118° 45' W.
Railroad; Southern Pacific (Hazen to Tonopah line).
Railroad station: Schurz (population 50).
Cities and towns near: Yerington (county seat), 22 miles west; Reno, 100

miles northwest; Tonopah, 130 miles southeast.

CHRONOLOGICAI; SUMMARY

1869 (November 29): Reservation segregated by General Land Office.
1859: Indian agency established on reservation.
1859: Indians irrigate by flooding from. river,
1864 (December): Reservation surveyed by Eugene Monroe.
1866: Agent OampbeU and Indians build Cam.pbell ditch.
1866: Indians first practice cultivation of crops.
1874 (March 19): Reservation formally established by Executive order.
1906: Indians allotted.

CLIMATE

Range in elevation irrigable area: 4,160-4,250.
Maximum temperature: 103°.
Minimum temperature: —17°.
Average temperature; 46°.
Average date last frost: May 1.
Average date first frost: September 16.
Average annual precipitation (Sohurz) 5 inches; rainf&U, 4 inches; snowfaU

(water content), 1 inch.

POPULATION

Indian tribe: Paiute.
Total population of reservation; 558.
Indian population of reservation: 511,

WATER BTJPPLY
Source: Walker River.
Area drainage basin: 2,800 square miles.
Average elevation drainage basinj 7,000 feet.
Maximum flow at Sohurz (U. S. Geological Survey, June 8, 1914): 2,625

secoad-feet.
Maximum flow at Wabuska (U. S. Geological Survey, July 10, 1907): 3,240

seoond-feet.
Minimum flow at Sohurz (diversion dam);

1916: No water (river dry) after August 12.
1917-18.'
1919: No water (river dry) after July 20.
1920: No water (river dry) after July 30.
1921: Only 3 aecoad-feet for part of April.

' No record; but It is the recoUectlon of reputable witnesses, both Indian and white, that little or no
water was avaUable during August and September.

(D
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1922-23: Adequate water supply entire season.
1924; No water (river dry) after June 15.
192S: InsufRcient water supply April 13 to May 6^ May 19 to June 30,

July 11 to 20, July 24 to August 10, August 23'to September 4.
1926: Insufficient supply after June 17 and none (river dry) after July

17, except 20 second-feet July 22 to 25, aad 8 secoud-feet August 16
to'20.

Average flow (April to July, inclusive): 270 to 500 second-feet.2
Average flow (August to March, inclusive): 0 to ISO seoond-feet.2
Maximum flow, 1926 (May 18-20): 119 second-feet.2
Maximum annual run-off (1907); 794,425 aore-feet.3
Minimum aunual run-off (1924): 94,780. acre-feet.3
Average annual run-off: 390,000 acre-feet.3

AOBIOTJLTUBAL OONDITIONB

Total area of reservation-------_--._----.--. __--------------acres-. 85, 760

Size of Indian allotments ___----__-_----_--_-------_------- -do_ _-_ 20

Total number of Indians allotted....._--____-_-_„.____-_-._._-_-_- 503
Total area allotted to Indians_--_-----------------^---------acres-_ 10,'060

Total irrigable area of project-------------------------------do.--- 10, 278

Canals, 50-200 second-feet capacity--._--^-----------^-------miles-- 10

Canals, 15-50 second-feet capacity..__---______--____-----___do_-_- 8

Area now under canala_ ________________________________ _.__acres-_ 3, 600
Area irrigated (1926)-------_—-_-------_.-.--------_--------do-.-- 1, 809

Area unirrigated but under canals (1926)^-__---_-____----_---do-___ 1,791

Area irrigated by Indians, 1926--__-_^^______.-_-____-----_-_do--_- 1, 785
Area irrigated by white owners, 1926--.-------------------.--do---- 20
Area irrigated by lessees, .1926-^-----^-------_-_-------------do_--_ 4

Irriga.ble'area Indian-owned land in pro,ject_.-____-_-_----___-do-__- 9, 900

Jrrigable area white-owned land in projects. __________________do-___ 25
Irrigation season: March 15 to October 1.
Soils: Silt, loam, sandy loam, and clay loom.
Principal products; Alfalfa, wheat, potatoes, vegetables, and poultry.
Average yields:1 Alfalfa, 3 tons per acre, value $8 to $20 per ton; wheat, 20

bushels per acre, value $1 to $3 per bushel; potatoes, 10 tons per acre, value $15
to $40 per ton.

Approximate value irrigated crops, 1922s on 1,436 acres, culti-
"vat.ed—----.--_-—-Z-------;-.------------------------- $61. 226. 00

Crop value per acre--------------------------------------- 42. 64

Approximate value irrigated crops, 1923,11 on 1,385 acres cultivated- 40, 320. 00
Crop value per acre------_-__------_L-__----------------__^_ 29. 12

Approximate value imgated crops, 1924,7 on 1,831 acres culti-
-vated-----.____-----l_____--.-___.„—_---_------._----__ 24, 710. 00

Crop value per acre_----_------_^----------_------------_- 13. 50

Approximate value irrigated crops, 1926,8 on 1,229 acres culti-
"vated....--„--_-„:„--.„:-:-----'-.„-„-„.--„—.- 57, 345. 00

Crop value per acre- ----_-----------------------_--------- 46. 66

FINANCIAL DATA

Total irrigable area contemplated pTO]"eot________-___._aores-_ 10, 280
Total estimated cost contemplated project, including reservoir

and canal system---------.--.-^---------------"--—----. $540, 000. 00
Total estimated cost per acre------------.------------------- 53. 00

Total construction cost to June 30, 1926--______.-_.__„..__.. 127, 816. 12
Total construction cost to date per acre now under canals----__ 36. 00
Average value land without irrigation (acre) _--_-----.-_------ 5. 00

Average value land when imgated____--______--_______---__ 150. 00
Average cost of preparing land for irrigation-_---_---._--_---_ 30. 00

' These records (rom U. S. Oeologlcal Surrey measurements at the Wabuska stntioa, lust above the west
'boundary of the reservation and above project diversions.

s From records of Tr. S, GeologieaLl Survey gauging stations on the upper river and above nearly all
•diversions nnd represents the total river run-off.

< M is estimated that yields would be increased by 60 per cent if a full season's water supply were available.
' Suffldeat wnter supply during season.
6 Sufljcieat water supply but damaging frost on June 13 reduced crop yield 50 per cent.
^ No water after June 15.
' Fairly sufficient water supply daring IOM.

TTQfinn^AOO

00114

Case 3:73-cv-00127-MMD-WGC Document 2 Filed 01/13/21 Page 13 of 131



WALKER BIVEB BASIN STATISTIC B

Walker River Basin, total area irrigated in 1902_ _ _ ____-acrcs-_ 54, 055
Total investment in'irrigation works in 1902_---_—--_---._-._- $179, 995. 00
Total investment in irrigation works per acre----------------- $3. 3S-
Total area irrigated in 1920_._.__.._.___._.-.-__----_aores_- 113,364'.

Total investment in irrigation works in 1920....--_-------.---- $1, 661, 484. 00

Total investment in irrigation works in 1920, per acre--------- $13. 30
(Above figures from tabulated statistics in 1920 census.)

Estimated total investment in irrigation works in 1926__-_.____ 2, 600, 000. 00
Estimated per acre investment in irrigation works in 1926--____ 15. 75
Investment of United States in irrigation works on Walker River

Reservation in 1926-----.___.--^_-----_----_-__---------_ 130,000. 00

Investment of United States per acre under canal------------- 36. 00

1925 crop value of Walker River irrigation district (approxi-
mately)'. _._._.__._.._..___.._._.^__...___--.-.----^.--_ 2,000,000. 00

1925 crop value of Walker imeation district per acre, approxi-
"m^e^'J^^^^^^^^^"^.^^^.'^'^'^- 28.57

1925 crop value of Indians-.------------------------------- 66,615. 00'

1926 crop value of Indians, per acre------------------------- 46. 8&

WALKER BIVEB, INDIAN BESEBVATION

Tlie Walker River Indian Eeservation in western Nevada, was
established November 29, 1869, when the Commissioner of Indian
Affairs directed the Commissioner of the General Land Office to
segregate the area included m the reservation from the public domaia.
The survey of reservation boundaries was completed in December,
1864, by Eugene Monroe. The reservation was formally established
by the Executive order of President Grant of March 19, 1874. A
portion of the reservation was restored to the public domain in 1906
to permit exploration and mineral development. The boundaries
of the reservation were then olianged to molude only the lands in the
Walker Lake Valley, comprismg an area of 85,760 acres.

WALKEB, BIVEB IBBIOATION PROJECT

DESCRIPTION

The Walker Kiver project on the Walker River Reservation, is
located in townships 12 to 15 north, ranges 26 to 29 east, Mount Diablo
meridian, Mineral Coimty, Nev. The project comprises an area
of approximately 10,280 acres of river bottom lands, 10,060 acres of
which have been allotted to the Paiute Indians ia 20-acre irrigable
allotments. The land lies along both sides of the Walker River and
varies in width from one-half to 4 miles, extending in a norfch-
westerly direction from Walker Lake for a distance of approximately
24 miles up the Walker River. The soil varies in character from. a
fine river silt, sUty and clay loams, to sandy loams and coarse sands.
Contrary to the opinion of irrigation engineers m the early reports
on the project, the soil has proven very fertile, and with ample water
for irrigation produces excellent crops of potatoes, corn, and alfalfa.
The Indians .of this reservation exhibit considerable inclmation
toward farming. They are quite mdusfcrious and those who, because
of the successive years of water shortage and consequent lack of
water for the irrigation of their lands, have been. unable to farm

* From statement of Congressman S. S. Arentz in CoagressioDaI Record.
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their allotments, have moved to MEason Valley where they are
employed as farm hands and laborers by the white farmers.

The small amount of farm produce that is grown by the Indians is
marketed at excellent; prices in near-by markets. The Indians
enjoy free freight privileges on the Reno-Tonopah branch of the
Southern Pacific Eailroad passing through the reservation, and the
mining camps to the south can readily absorb aU the products of the
reservation.

At the present tirae It is stated that an arsenal and amnrunition
depot for the Army and Navy Departments may be located near
Walker Lake, affording employment for many workers. The esta.b-
lislunent of this work in the immediate vicinity of the reservation
would create an added demand for the vegetable and poultry prod-
ucts of the Indians.

There are two separate areas of allotted imgable lands, one of
approximately 3,000 acres, known as fche Campbell, or upper, valley,
and the lower, or Walker Lake, Valley, contamiag an area of some
7,200 acres, which is wifchia the present irrigation project, and
extending to the shores of Walker Lake. Early irrigation farming
was begun in 1866 in the upper vaUey, where the first reservation
headquarters were established. Due to the difficulty in maintauung
river diversions and ditches, irrigation in this vaUey was abandoned
and agency activities moved to the head of the lower valley about
10 miles down the river. Later the agency headquarters were
established at the present location of Schurz, Nev., about 31^ miles
up the river from Walker Lake. Development and irrigafcion con-
sfcruction by the United States Govemment has been conjmed. to the
lower valley where the canal and lateral system formiag the present
project is approximately 51 per cent completed, iavolvmg an expendi-
ture to date of about $130,000. The allotted lands m the upper
valley, having no diversion works and ditches, are still vUcant and
undeveloped.

HISTOKY

The first irrigation work was the construction of a smaU river
diversion aud several thousand feet of ditch m 1866 in the upper
valley by Farmer H. A. Thomas, under Agent Frank Campbell. As
heretofore mentioned, floods in the river made it difficult to m&mtain
diversion works, and irrigation in this area was later abandoned in
favor or the lower valley. Sometime during 1871 or 1872 the reser-
v&tion headquarters were moved to section 15, township 13 north,
range 28 east, and diversions and ditches, irrigation and cultivation
of lands in the lower vaUey begun. This has continued with small
increases in area up to the present time. Farming on this reserva-
tion has always been carried on under serious liandioaps. The
variable character of the river flow from heavy floods m June to
practically nothing during July and August, in some years has made
diversion difficult and costly, and farmmg hazardous in the late
summer because of insuificient water. The problem of mducing
nomadic Indians to become farmers and adopt the customs of
civilization was questionable, and early funds available for irrigation
work were meager and inadequate.

Officials of the bureau apparently were skeptical of irrig&ted farm-
ing possibilities on the reservation. As settlement contmued and
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irrigation expanded m the upper valleys of the Walker Eiver, the
water supply available for the reservation became less each year, aii-d
by the time the u-rigation diversion of the Bureau of Indian Aifairs
was organized, it was doubtful to the early investigators whether
there was a dependable water supply for the irrigation of reservation
lands.

With the organization of the irrigation division of the bureau m
1900, with Mr.-W. H. Code as chief engineer, surveys and investiga,-
tions were made with a view of providing for a definite plan of devel-
opment and systematic irrigatiqn construotion. Mr. George Butler,
supermtendent of irrigation at large, first reported on the urigation
possibUifcies in 1901, In accordance with the recommendations of
Mr. Butler, funds were provided for a timber diversion dam, con-
structed in 1902 by Engineer W. W. Coleman. NotMng further was
done until 1905, when funds were provided for further surveys and
ditch construction. Surveys and ditch construction on a smaU scale
were carried on for several years under Superintendent of Irrigation
J. E,. M^esfcmunons, Engmeers Fitzpatrick, Hulberfc, E. E. Jones,
JF. E. Weber, and J. A. Beemer; most of the project construction work
being done by Engineer Jones in 1908 and 1909, Because of the
uncertainty of the water supply, irrigation construction was never
completed. Assistant Engmeer Weber, m 1915, made preliminary
surveys and tentative plans for a reservoir and storage dam under the
direction of Superintendent of Irrigation H. W. Diete^ Further sur-
veys, investigations, and estunates were made by Engineer J. A.
Beemer in 1918 and 1920, and submitted with the reports of Super-
vising Engineer Diete.

In 1924 and 1925 surveys were made to obtain irrigation data for
use in the suit instituted for the purpose of adjudicating the water
rights of the Indians, but to date no decision has been rendered.
Turther surveys were made of possible reservoir sites ia conjunction
with the adjudication surveys in 1924 and 1925, but funds vrere
insuf&cient to carry on detail investigations and studies.

An act of Congress approved June 30, 1926 (Public, No. 422, 69th
Cong., S. 2826) authorizing investigations to detennme the feftsibjlity
of the construction of an irrigation dam on the Walker River, Nev.,
reads as follows:

Be it enacted by the Senate and House of Representatives of the United States of
America in Congress assembled, For reconnaisaance work in Schurz Canyon,
on the Walker River, State of Nevada, to determine to what extent -the water
supply of the river can be augmented and conserved by the impounding of its
said waters, and to determine if there is a feasible reservoir site or sites available
for the storage of such. waters, and for securing informatioa concerning the
feasibility of the construction of the necessary dam or dams and appurtenant
structures, and for the purpose of determining the amount necessary for -the
purchase and acquisition of necessary lands and rights of way in connection with
the construction" of said dam or dams and appurtenant structures, which are
proposed in order to provide water for irrigation purposes, the sum of $10,000,
or so much thereof as may be necessary, is hereby authorized to be appropriated.
Said sum or any part thereof that toay be expended for this work, shall be reim-
bursable if and when the project referred to is adopted for construction by the
United States or other agency and in accordance with the terms of such adop-
tion of the project.

The attitude and patience of the Indians on this reservation is to
be commended. They have shown great forbearance m attemptmg
to cultivate theu- lands under the variable and uncertain water sup-
ply conditions of the past. The location and favorable markets for
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farm produce, combined -with soil fertility and clim&tic conditions,
make it possible to realize substantial profits from irngated farming.
These Indians have demonstrated their ability in this industry, and
with an. adequate supply guaranteed would undoubtedly make rapid.
progress toward the iull development of the project.

WATER SUPPLY

DESCBIPTrON OF WALKER BIVBB BASIN

The Walker River, which is the only source of water supply for
the Walker River Eeservation, rises on the eastern slopes of the
Sierra Nevada M'ounfcams, in two main branches, the East and West
Walker, which are separated by the Sweetwater Kange. Th&
upper portion of the basin lies m California and the lower portion in.
Nevada,

East. Walker River also receives drainage from the eastern slope
of the Sweetwater Range and the western slope of the Wassuk Rang&
in addition to that of the Sierras. Its vaUeys are narrow, and the
surrounding areas are rugged and broken.

West Walker Eiver parallels the main Sierra Kange, receivuig
also the drainage from the western slope of the Sweetwater Range.
It joins the East Walker to form the Walker Eiver in the southern
part of Masou. Valley, Nev.

Walker River flows from the union of the fcwo branches which form
it northward through Mason VaUey in a tortuous course to near the
town of Wabuska, where it turns abruptly eastward and then. south-
east, fiually discharging into Walker Lake. This river system from
the junction of Green and Virginia Creeks, which unite to form East
Walker, to Walker Lake is 120 miles long, in which distance the waters
fall 2,400 feet. From the junction of the East and West Walker to
Walker Lake the river faU is 400 feet in 50 nules. West Walker is the
more important branch, supplying nearly twice as much water as it
does the East branch,

The basin contains six important vaUeys—Antelope and Smith
Valleys on the West Walker, Bridgeporfc and Sweetwater VaUeys 011-
East Walker, and Mason and Walker Lake Valleys on the m am.
stream.

There is only one large vaUey on the East Walker. It is located
at the headwaters of the stream and is known as Big Meadows or
Bridgeport Valley. Below this valley the river enters a compara-
tively narrow canyon, which confines it to its junction with the West
Walker. Along this course, however, there are aUuvial plains of
limited extent that are watered from the river. The nearest ap-
proach to an open vaUey is at the jimction of Sweetwater Creek with
the East Walker, where a considerable area is irrigated from both
streams.

Mason Valley, the largest vaUey in the basin, is watered from the
East Walker, West Walker, and the Main Walker River. The two
branches unite in the southern part of the valley, after emerging from
their respective canyons. Below Mason VaUey, Walker Kiver
enters a broad canyon through the northern end of the Walker
Kiver Range. The country gradually opens out into a rollmg
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valley, embraced in the Walker River Indian Reservation, or often
caUed, Walker Lake Valley.

Mason Valley is about 30 miles in length, and in its widest part
is 12 miles in width. It is the largest area of the Walker River
Irrigation District, which embraces practically all of the irrigable
lands in the Walker Kiver Basin m Neyada, except those of Walker
Lake Valley included m the reservation; 45,000 acres are said to be
irrigated by the district in the vaUey. The major portion of the
irrigated lands lie on the east side of the river. Iii the southern part
these lands are fairly well cultivated, being owned in tracts from 80
to 1,000 acres. The northern portion, however, is largely owned by
the Antelope Valley Land & Cattle Co., successors to the Pacific
Livestock Co. (Miller & Lux) and other large cattle men. Water
has been extravagantly used to produce pasture and wild hay with
comparatively little cultivation. The inevitable result is that a
large part of the land is water-logged aii.d impregn&ted with alknli.
Many large areas that in the early development of the valley were
excellent alfalfa fields, haye now become worthless salt grass pastures,
upon which water is still being wantonly wasted in the early summer.
Extensive drainage will have to be resorted to in order to reclaim
them. The elevation of the valley varies from. 4,500 feet in the
southern part, to 4,300 in the northern part, the northern 18 miles
having a fall of only 100 feet. The banks of the river are low and
ditches are taken out very frequently all along this course. The
majority of the diversions are crude devices of brush and rock being
rebuilt each year; many of the ditches diverting at these points have
no head gates or means of control—the excess water diverted from the
river being allowed to overflow mto adjoining sloughs and some of
it returning to the river channel, but a considerable portion being
wasted by seepage and evaporation. Other head gates are orudely
built timber structures, regulation being efl'ected by placmg^ loose
stop planks or boards in these with no means of locking to msure
against tampering. As a consequence, water distribution and river
regulation has been unsatisfactory and unjust to users on the lower
section of the river, who, in the late season, during periods of low
normal river flow have been deprived of water, or their irrigation
handicapped b^ constantly fluctuating flows.

In Smith Valley, next above Mason VaUey on the West Walker,
there is under irrigation approximately 18,000 acres, mcludiag
scattered areas adjacent to Desert Creek on the south. The eleva-
tions range from 4,550 to 4,900. The lands on the north side lie in
benches 10 to 50 feet higher than the river. The lands to the south
of the river have a gentle slope toward the river, and are extensively
irrigated and cultivated. As a general rule, the lands of Smith Valley
are better farmed, although there are mauy large holdings devoted
to the raising of livestock. Nearly half of the area ou the north side
of fche river drains to the extreme north iato a low depression known
as AlkaU Flat which is lower than the river opposite. Excessive use
and waste of water has partially filled this basin and water-logged
considerable areas in this tract. Some drainage work is now being
done by several of the larger landowners. River diversions and head
gates in this valley are betiter constructed and of a more modern type
than those in the lower vaUeys, and much better river regulation and
water distribution is obtained.
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Antelope Valley on the West Walker lies at the foot of the Sierra
Range and ranges in elevation from 4,970 to 5,450. It is reported
that approximately 20,000 acres, mcluding lands in pasture and wild
hay, are imgated In this vaUey. Practically aU of the land is o^vned
by the Antelope Valley Land & Cattle Co., successors to T. B. Eickey.
Lands bordering the river lie close to the water and are frequently
subimgated from the stream to produce nafcural meadow.

Walker Lake, into wiiich the river flows, is one of the most atfcractive
of Nevada lakes. It is one of the remains of that glacial lake,
Lahonfcaii, which occupied the norfchwestern portion of Nevada during
the Quarternary period. It is approximately 26 nules long and
5 miles wide, with an area of 95 square nules. Its depth is generally
over 225 feet, becoming deeper near the western shore, widoh is
bordered by the rugged Wassuk and Watker Eiver Ranges. The
waters are saline, as in all lakes of the mterior basin, but not too salty
for the sustenance of fish. Stock wfll also drink the water when no
other is to be had. The lake level is gradually becommg lower each
year, and it is stated that the lake level is now approximately 20 feet
lower than it was 30 years ago. The lake level in 1926 was fully 6 feet
lower than in 1923, due to the abnormally low stream discharge of the
past three years.

The total drainage area of the river aboYe the reservation is 2,550
square miles. The greater part of the water shed is rugged, steep,
and generally barren with sparse areas of scrub timber. The snow-
fall is comparatively heavy in the higher Sierras, but due to the water-
shed conditions the greater part of the run-off occurs in May and
June, and without storage the river can not furnish aU the irrigable
area a dependable water supply for late season irrigation. The run-
off is extremely variable, the maximmn annual run-off being approxi-
mately 800,000 acre-feet, and the minimum 93,000 acre-feet.

IRBIGABLB LANPS IN WALKER RIVER BASIN

The areas now irrigated lie in the vaUeya above mentioned. In
these valleys the lands have a gradual slope dowitstream, but with
general surface drainage toward the river. They are aUuvial plains
through which the river meanders in a tortuous course, often chang-
iag its channel and thus leaving bayous that in the course of many
years gradually silt up.

The valleys on the West Walker are Antelope Valley, Smith VaUey,
and the southern end of Mason Valley. Above Antelope Valley the
river is in a rugged canyon, in which the waters fall 130 feet per
mile. Below Antelope Valley the River is confmed in. Hoye Canyon,
afterwards opening out into Smith VaUey. Below Smith Valley the
river again enters a defile called Hudson Canyon to emerge into
Mason Valley, where it joins its waters wifch those of the East
Branch.

The lands now imgated by the Antelope Land & Cattle Co. are
now practically ruined from alkali, due to the excessive use of water.
Large quantities of water are run over the meadows every year to
insure a growth of wild hay. Much of the area was flooded to kill
sagebrush and start a growth of grasses for pasturing. It is stated
that much of this excessive use and waste of water was done in order
to utilize in some manner the water obtamed through a decision of
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the United States courfc in the case of Pacific Livestock Co. v. T. B.
Eickey et al., resulting iu court decree No. 731, under which the
Walker River is now operated. These pastures have been copiously
irrigated, with a result that much of the land is water-logged and
impregnated with alkali.

A depression to the north and lower end of the vaUey, contiguous
to the California State line, formerly known as Alkali Lake, has been
utilized as a storage reservoir, now designated as Topaz Eeservoir,
by the Walker River irrigation district;. The storage of 50,500 acre-
feet was developed by the construction of a diversion canal from the
West Walker RiYer to Topaz Lake, and an outlet tunnel built through
a natural dike or hill to the northeast. Water is then conducted by
a constructed canal back to the river, as released from the reservoir.

Bridgeporfc Valley, or "Big Meadows," lies wholly in Califoruia
at the source of the East Walker River, and ranges in elevation from
6,500 to 6,700 feet. It embraces about 25,000 acres of land, of which
20,000 are said to be img&ted. The larger part of the land is owned
by successors to T. B. Rickey, and the same careless methods of
irrigation have been followed here as were noted for the Antelope
Valley, with the result that a considerable area is water-logged.
There is little or no cultivation of lands, which are imgated prmoi-
paUy for pasture.

The valley is fed by a number of creeks, which debouch from the
high Sierra slopes into winding channels upon the valley floor. The
East Walker is formed by the union of Virginia and Green Creeks.
Other creeks flowing into the valley are Summers, Eobinson, Buck"
eye, and Swager Greeks.

Some storage has been developed by private interests—Messrs.
HunnewiU, Day, Sunpson, and others—by controUmg Twia Lakes
on upper Robinson Creek. The water surface of lakes are 7,076 and
7,096, respectively.

The Walker River irrigation district durmg 1925 constructed the
Bridgeporfc Dam^ an earthJiU structure ELbout 60 feet high, contaming
approximately 130,000 cubic yards of fill at a cost of approximately
$435,400, or 310.37 per acre-foot of storage, which created the
Bridgeport Reservoir with a storage capacity of 42,000 acre-feet.

The Top az Reseryoir on the West Walker, heretofore mentioned,
involving the construction of a diversion dam and inlot channel to,
and a tunnel and outlet works from Topaz Lake (formerly Alkali
Lake), created a storage of 50,500 acre-feet, making the total-storage
available for district lands 92,500 acre-feet. The total cost of the
Topaz Reservoir was $423,500, or $8.40 per acre-foot.

The total irrigable area m the disfcnot is approximately 164,000
acres, of \vhich 85,000 acres are said to be under u-rigation. or partial
irrigation. In addition, there are approximately 38,000 acres in
California and 10,000 acres of irrigable lands on the Walker River
Reservation, malang a total of 208,000 acres of irrigable lands on the
river. With a gross dufcy of water of 3 acre-feet per acre per year,
the duty adopted by tlie engmeers m reporting on water supply for
the district which is probably too conservative and not attained in
diversion, 624,000 acre-feet annually will be required. The foUowmg
tables indicate tha,t the safe annual supply or the average annual
run-off of the 23-yea.r period, from 1903 to 1926, is 387,422 acre-feet.
It is apparent that a higher duty of water must be obtained or h.old-
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over storage provided. It is also evident that storage is required for
nearly aU lands for the months of August and September as the
average normal flow for these months wiU. only supply approximately
24,000 acres, on the basis of .013 second-foot per acre.

A total area of approximately 107,500 acres is now said to be under
irrigation on the Walker River as follows: ^
Antelope Valley, West Walker River (Calif.) -___-----------.------.- 15, 000

Smith VaUey, West Walker (Nev.)--------------------------------- 18,000
Mason Valley, Main Walker (Nev.)--—--------^------—--_-------- 45, 100
Bridgeport VaUey, East Walker (Calif.)--—-----.------------------. 20;000
Sweetwater and Smaller VaUeys, East Walker (Nev.)——-------------. 7, 500
Walker Lake VaUey (reservation), Main Walker (Nev.). -—-_-------„ 1, 900

With a duty of water of 3 acre-feet per acre, these lands will require
an annual supply of 322,500 acre-feet, plus transmission and evapora-
tipn losses, probably not less than 25 per cent or aj-iproxunatoly
403,000 acre-feet at river diversion. On a contmuous flow basis, it
will require 417,600 acre-feet to supply all rights of 1,162 second-feefc
under decree No. 731 for 83,613 acres, from April 1 to October 1.

From the foregoing, it is plamly apparent that certain rights must
be established for the reservation with the last and lowest diversion
on the river, and that more storage should be developed by aU interests
along the river to further conserve the rim-off now allowed to waste
during May and June each year.

In his report of June, 1915, to the United States Reclamation
Service, on the proposed Walker Basin development, Mr. J. C.
Stevens estimates that 241,000 feet of storage are required for 132,000
acres of land, excluding the Bridgeport and upper East Walker
Valleys, as follows:

[From Report o( U. S Seclamation Service by J. 0. Stevens, engineer, June, 1915]

1ANDS FOB WHICH TBEBB IS AN AVAILABLE WATER STTPPLY

The total area of land that can be imgated by providing storage of 196,000
acre-feet on West Walker River, and of 45,000 aore-feet on East Walker, or a
total storage of 241,000 acre-feet, is 132,600 acres distributed as follows;

Antelope Valley.
Smith Valley.
Mason Valley.
Walker IiaKe Valley

Total.

Old land
with water

rights

Acres
14,200
8,590

'13,130
1,910

67,830

I
New lands

Acres

25,000
31,000
8,790

84,790

Total

Acres
14,200
33,590
74,130
10; 700

]32.620

Mr. Stevens' figures are based upon the following assumptions-
net duty of water afc land, 2 aore-feet per acre, or a gross duty of 3
acre-feet, at river diversion, as follows:

April.
&fo,y
June,
July.
August.
September,

Total.

Per cent
of total

10
18
22
22
20
8

100

Acre-feet
per acre

0.30
.St
.88
.60
.60
.24

3.00
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Return flows to river
Per cent of
dlvefsions

Antelope VaUey_ —- _ -„„_____-___._-.___.._-.-------___----_-------- 50

Smith'VaUey-„-----__-_---..-._--------------------------_------- 35

Mason Valley (West Vy&lker)—---------------------------------- 25
Mason Valley (East and Main 'Walli:er)___.__-.-_-----_---_^.-------- 15

Summary of lands under proposed irrigation works

Smith Valley, west cnnftl.
Smith Valley, east canal.
Mason Valley, west cnnal
Mason Valley, east cannl.
Walker Lake Valley (reservation)

Total.

Irrig&tect,
1905

Acres
1.040
3,720
4,760

16,000
900

28,420

New lands

Acres
15,980
13,280
19,240
25,000
8,800

83.280

Total

Acres
17,000
17,000
21,000
41.000
10,700

109,700

[Senate Beport No. 810, Sisty-nlnth Congress, first session]

The Senate Committee on Irrigatiion and Reclamation, to whom was referred
the amendment to the bill (S. 2826) for the construction of an irrigation dam on
Walker River, Nev., and for other purposes, having considered the same, report
the amendment favorably in the following amended form and recommend that
it do pass.

Strike out all after the enaotine clause and insert the following:
"For reconnaissance work in Schnrz -Canyon, on the Walker River, State of

Nevada, to determine to what extent the water supply of the river can be
augmented and conserved by the impounding of its said waters, and to determine
if there is a feasible reservoir site, or sites, available for the storage of such
waters and for securing information conceming -the feasibility of the construction
of the necessary dam, or dams, and appurtenant structures, and for the purpose
of determining the amount necessary for the purchase and acquisition of necessary
lands and rights of way in connection with the construction of said dam or dams
and appurteaant structures, which are proposed in order to provide water for
the irrigation of lands allotted to Indians on the Walker River Indian Reservation,
Nevada. For the above-named purposes an appropriation of $10,000 is hereby
authorized to be used for the reconnaissance work herein referred to.

"SEC. 2. That upon the ga-ssage of this act all proceedings, legal pr otherwise,
on the part of the Federal Government affecting the water rights of water users
of said river shall forthwith be suspended, and if and when the project be found
feasible shall be dismissed."

There are made part of this report the following letters from Mr. E. C. Finney,
First Assistant Secretary, Deparfcment of the Interior, dated May 8, 1926. Mr.
Finney's letter to the Director of the Bureau of the Budget, dated April 30, 1926,
refers to the original bUl. Since then the proposed amendments have brought
the provisions within the recommendations of the Interior Department, as out-
lined in the last two paragraphs of said letter to the Director of the Budget.

DBPASTMENT OF THB iNTBaiOR,
Washington, May 8, 1926.

Hon. TASKBH L. ODDIE,
United States Senate.

MY DEAR SENATOR ODDIB: In reply to your request of even date, I -transmrt
herewith copy of letter to the Director of the Bureau of the Budget, dated April
30, 1926, recommending an appropriation for uavestigation of water supply and
feasibility of reservoir sites on the Walker River, Nev.

Very truly yours,
E. C. FlNNBY,

First Assistant Secretary.

TTnnnn^^Q o
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DEPARTMENT or THB INTBBIOB,
Washington, April SO, 1986.

Hon. H. M. LORD,
Director of the Bureau of the Budget, Washington, D. C.

MY DEAR GBNBBAI- LORD : On February 26, 1926, this department, with your
concurrence, submitted an adverse report on S. 2826, a bill which proposes to
authorize the expenditure of $175,000 for construction of a, dam on the Walker
Kiver, State of Nevada, to provide water for the irrigation of lands allotted to
Indians.

Owing to -the mcreased irrigation activities along the Walker River above the
Indian Reservation, aud particularly as a result of irrigation projects constructed
by the Walker River irrigation district, 'the supply of water available for Indian
lands has been greatly diminished.

Suit was instituted by the Attorney General of the United States for the pro-
tection of the water rights of -the Indians of the Walker River Indian Reservation,
which suit is now pending in the United States District Court in and for Nevada.

It is claimed that there are one or more additional available reservoir sites
upon the river and a sufficient amount of water, including flood waters and return
flow, -to provide for the irrigation of all of the lands involved, including those of
the district and the irrigable lands of the Indian reservation.

The department is of opinion that the expenditure of a small amount in inves-
tigating the possible water supply and the feasibility of a reservoir site, or sites, to-
impound same is justifiable.

I have the honor to transmit herewith supplemental estimate which proposes
the expenditure of not exceeding $10,000 for such investigation, and to recommend
that same receive your approval.

Very truly yours,
E. C. FlNNBY,

First Assistant Secretary and Budget Officer.

tS. 2828, Sixty-mnth OoDgress, flrat session]

AN ACT For the construction of an irrigatioa dam on Walteer BIver. Nevdda

Be it enacted 6y the Senate and House of Representatives of the United States of
America, in Congress assembled. For reconnaissance work in Schurz Canyon, on the
Walker River, State of Nevada, to determine to what extent the water supply of
the river can be augmented and conserved by the impounding of its said waters,
and to determine if there is a, feasible reservoir site or sites available for the
storage of such waters, and for securmg information concerning the feasibility of
the construc-tion of the necessary dam or dams and appurtenant structures, and
for the purpose of determining the amount necessary for the purchase and aoqui-
sition of necessary lands and rights of way in. conaeotion with the construction of
said dam or dams and appurtenant structures, which are proposed in order to
>rovide water for the irrigation of lands allotted to Indians on the Walker River
[ndian Reservation, Nevada. For the above-named purposes an appropriation
of $10,000 is hereby authorized to be used for the reconnaissance work herein.
referred to.

SEC. 2. That upon the passage of this^act all proceedmgs, legal or otherwise, on
the part of the Federal Government affecting the water rights of water users of
said river shall forthwith be suspended, and if and when the project be found
feasible shaU be dismissed: Provided, That arrangements are made with the
Walker River irrigation district whereby a supply of water is agreed to be delivered
to the one thousand eight hundred and sixty acres now being cultivated by said
Indians upon the said reservation.

TTC'nnn^/nQ
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TABLS I.—East Walker River annual run-off by months in acre-feel

[From records of U. S, Geological Survoy, U. S. Beclsmation Service, and Walker Biver irrigation district]

Year January Febmaryj March AprU May June July August Septem-
ier October Novem- Decem-

her Total

19031.
19041.
1W6'.
IB06I.
1W7'-

1910 '.
1911'.
1912'.
1913'.
1914 '.
ms'.
1916 i.
1917'.
1918'.
1919'.
1920 <.
1921 *.
1922 <.
1923 <.
1924<.
1925 <.

Mean.

Mean flow (second-feet).

7.010
4,230
5,940
7,810

10.300
9,350

'4,000
11,830
5,370
4.940
3,500

18,200
5,250
S; 000
S; 030

'6,000
'5,000

0.000
6,800
3,000
6,302
SAW
2,700

6,478

105

5,010
9.430
7.800

13,500
7,760
9,000

15.1M
9,330
5,230
4.500

13,700
5,660
8,000
7.500
6,000
6,000
6.000
7,000
2,970
7.202
3.780
3; 600

7,459

133

12,730
13,160
8,060

12; MO
22,400 I
15,800
12,000
24,101
13,300
5,050
5.000

18,800
7;S30

17,000
11:100
10.000
9.000

12,600
10,000
4,305

1I,S14
4,030
i, 038

11,518

187

7,875
9; 005
6,000

14; 275
19,275
10,876
8,000

15,412

4,080
3,309

32,000
13,300
32,800
28,070
7,000
6,000

12,000
6.900

17,260
6.SIO
3,400
6,275

13,249

223

7.7SO
16,550

31,550
38,450
7,230

12,000
20,526
35,330
11,460
11,870
66,370
IS, 770
36.870
24,950
9,000
9,000

11,000
9.610

28,190
M. 574
4,680
9;1BO

18,690

304

22,100
1,320

16.3SO
47,790
53,090
10,380
30,000
23; 844
80,490
22,480
22,980
61,790
S6,570
47.990
45.5SO
30,000
25,000
24.000
30,000
48,805
18,306
2,140

17.830

30,911

520

14,890
33; OW
U;-470
65,630
87,830
11,820
27,000
21,285
74,830
17,530
16,030
51,730
25,330
36,630
28,930
18,000
18,000
15,000
19,220
29,525
19,530
1,250

19;S78

28,041

458

2,640
22,870
4,660

33,410
36,110

7,410
20,000
8;82S

13,860
5,S70
7,700

19,700
4,020

12,500
9,910
6.000
6,000
£.770
6; 500

10,080
8,272

818
II, 050

U, 504

187

3,890
12,760
4,200

11,670
15,870
4,570

10,000
9,534
7; 610
4,970
6,420
7,MO
4,710

10.100
8,570
t, 466!
4,000 i
5,180 ;
4,300 :
4,230 i
7; 530 i
1,140
6.000

8,926

116

5,140
19,410
4,200
8,740

11,000
5; 400

15,000
9.534
9,060
4,120
4,480
7,070
3.6SO

15,920
8,400
4.800
< 000
5,890
4; 900
4,980
6,100
1,618
3,600

7,172

117

6, ISO
13,450
4,600
< 500
9,340
6,000

10; 000
6,654

6,000
6,210
6,430
3,380

10,300
7,000
4.800
S; 000
5,150
4,800
6,235
fi; 300
2; 200
< 780

6,316

100

6.270
fl; 040
4,500

11,300
6,-tCO
6,000

I 8; 000
5,360
3,WO
3,900
3,970
4,940
5.4SO
7.260
4,800

'5,000
=6,000

7,800
5,000
7.S05
4,900
2,300
4; SCO

102,035
164,315
84,560

254,'ICS
303,425
102,605
185.000
173,917
297,340
95,330
95.979

288,370
122,100
240,270
188,850
Ill; 000
103; 000
116,290
115,030
167,785
117,240
32,774
92; 941

5,828

9S

154,120

i Boss Sanch station.
3 Estiiqated..
' Mason station, 2% miles above junction o; West WaBcer,
< Bridgeport station, below Bridgeport Dam.

Bridgeport Beserroir completad m AprU, 1925; capacity, 42,000 acre-feet.

n
3
3
3
^
&.
t^
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TABLE II.—West Walker River, at ColevXle, Calif., annual run-off by months in acre-feet

[From records of V. S. Geological Survey; V. S. Eeclamation Service; Stone & Webster; 'n'ater Eiver Irrigation District]

Year January Feteu-
my March April May Tune July August Septera- October Novenx-

ber
Decem-

ber Total

1903.
im.
1905.
1906.
1907.
1908.
1009.
1910-
1SU-
1912-
1913.
1814-
1015-
1916-
1917-
1B18-
1919.
1920.
1921.
1922-
1823.
1021.
1925-

Mean.

Mean flow (second-feet)

4,210
3,880
4,630
4,770
5; 880
7,130
4,200
5,350
S; 790
3,500
2,660

15,000
3,500
4,920
2,150
3,300
S, 500
3,910
4,000
3,320
4,426
2,880
2,340

4,650

4,380
7,335
4,780
4,330
7,330

4,200
4,710
7,650
3.420
2,780
9,000
3,200
6,070
4,110
2:770
5,220
3; 700
4; 000
2,775
5,038
2,700
3,230

4,678

83

11,600
8,180
6,460

23,400
10,100
4,660

14,950
8,660
3,930
4; 000

12; 000
5,800

12,400
5,720
4,850
6,040
4,770
4,800
4,000
7,388
2; 900
6,820

7,847

128

14,640
22,850
IS; 830
21,40(1
31,100
20,000
19,200
37,800
28,210
4,400
8,550

45; 000
17,000
28; 200
20,400
20,100
21,200
9,400

14,000
8,710

14,944
9,740

18; 400

19, 612

54,600
S6; 510
34,310
70,100
70,700
33,700
S3; 500
63; 500
52,100
24,800
30,600
72,000
33,000
60,800.
41,000
36,800
M; 000
a; 800
48,000
67,175
52,782
28;80U
SS.SW

60,264

817

89,970
70, 690
47,070

122,000
117,000
41,200
36,500
59,000

117,000
59.500
41,000
as, ooo
66,000
71;<WO
90,400
76; 800
36,200
C9; 000
82,200

107,160
48,350

8,310
58,200

72,563

1,219

24,720
48,870
20,540

134,000
152,000
28,300
61.000
23,400
89,500
18,300
16; COO
40,000
45,700
45,700
51,600
22,300
12,500
16,300
34,000
48,450
46,372

1,650
33,800

43, 722

7U;

8,790
20,410
6,580

31,100
42,100
7,500

14,450
7,500

22,000
5,540

10,020
29; 000
9,900

i5;eoo
13,5W
6,780
4.990
6,210
7,800

II,405
10,700
1,070
8,920

12,9B7

211

4,480
10, 240

3,810
11.400
16,000
3,800
5,150
7,MO
7,550
3,570
6,300

13,000
3,990
6,370
5,840
6,780
3; 120
4,470
4,800
5,085
7.S30

925
3,610

6,324

106

4,120
18,380
3,650
6,060

10,100
4,800
4,550
4.200
4,610
3,200
3,420
5; 000
3;S70
9,780
4,460

11,200
3,870
4,600
4,000
4,686
5,580
1,570
3,610

5,605

91

4,680
7,440
3,460
5.690
8,330
4,800
7,200
4,050
4.5SO
3,510
3,400
5,000
2,880
8,130
4; 110
6,720
3,560
4; 900
4; 200
4,380
3,270
2,190
3,170

4,876

79

4,120
5,270
3,810
5,810
7.320
4,800
6,760
3,600
3,920
3,080
2,960
3,000
2,770
4,240
2,710
6; 480
3,720
4,200
3,600
4,912
2,740
1,940
2; 880

4,114

67

225,080
283:355
156,650
423.120
481.260
172, IflO
271; 370
233, 810
351, 570
130, 750
132,280
341,000
197,290
200, 010
246; 000
204,640
170; 520
190; 160
215,400
272.148
209,120
62,375

203,480

237,082

it>.

TOTAL WALKER RIVER KUN-OST. COMBINED EAST AND WEST WALKER RIVERS

Mean acro-feet.
Mean second-feet.

11,128
181

12,137
216

19,3 32,881
553

68,954! 103,504
1,121 , 1.739

71,763
1,IB7

24,500
''3S8

13,250
222

12, 777
208 I

10,99(1
185

9.M2
162

391,187

Topaa Reseryoir completed in 1921; storage begun in 1922; capacity, 50^500 acre-feet.

/I
3
3

3\
s>.
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TABLE III.-

15

•Water supply summwies, Walker River — combined east v.nd west
Walker River run-offs

Mean montbly run-off in acra-feot Mean flow in second-feet

Month

Maximum, 1807

Bun-off
(acre-
feet)

Mean
(second-

feet)

Minimum, 1924 23-year mean

Rua-ofl
(acre-
feet)

Mean
(second-

feet)
I

Kun-off
(ocre-
tost)

now
(secoDd-

feet)

Decree No. 731,
effective
priorities

January.
February.
Marcb.
April-

i&y.
June.
July.
August.
September-
October.
November-
December.

Total

16,180
20.830
45,800
50,378

109.ISO
170,090
219,830

78,210
31;870
21; 100
17.670
13.780

263
37S
748
847

1,;75
2,858
3,672
1,272

536
3<3
207
vn

8,020
6;4SO
6,930

]3,140
33,460
8; 480
2,900
1,888
2,085 |
3,186
4,390
4,240

130 i
113
113
221
544
142
47
31 i
36 .

S2 ,
n I
69

11,128
12,137
19, 385
82,861
68,954

103,604
71; 763
24; 600
13.250
12,777
10,980
9,942

181
216
315
653

1,121
1,739
1,167
''398

222
208
186
162

1862 and earlier
1803 and earlier
1864 and earllei
1873 and eariiei
1888 and earjiei
All.
1800 and earliei
I8B9 and eariiei
1863 and earlier.
1863 and earlier.
1862 and earlier.
1862 and earlier.

794,685 96, W !-„—..-J 301,167 I—.—...

STATUS OB- WATBB BIOHTS

The rights and priorities of many water users within the Walker
Eiver Basin were established by a, decree (No. 731) of the Umted
States Court for the District of Nevada, dated March 22, 1919, in
the suit entitled "Pacific Livestock Co. v. T. B. Riokey efc al." The
cl&uns of the Indians, or of the United States for them as its wards,
were not presented during the trial of this suit. In the decree, how-
ever, they are granted oertam priorities, based apparently upon the
findings and recommendations of the State engmeer of Nevada.
This decree determiaes the rights and dates of priorities for 83,613
acres of land requiring a flow of 1,162.6 second-feefc; 57,784 acres are
within the Walker River irrigation district in Nevada, and 25,829.35
acres in California. (See tabulation of decree No. 731 in appendix.)

The* quantities of water granted in this decree, determined by
Henry Thurtell, special master m chancery (then State engineer of
Nevada), vary as follows:

Secoad-foot
per acre

For Antelope and Bridgeport VaUeys _---__---__-_------___-----__- 0: 02

For Desert Creek and other tributariea--_-_----_---_----___-------- . 016
For Smith Valley from West Walker------------------------------- . 0136

For Mason Valley, average---------------------------------------- . 0126

For Walker Lake Valley (reservation).---_._-_---_.-_-._-__-_---_._ . 012

The decree permits the diversion aud use of water for irrigation,
watering of stock, and domestic uses. The only qualifying state-
ment as to these rights is that the parties have a right to the quanti-
ties granted as long as the river \vill supply fchat amount, and as
long as the water is put to any of the benefi.cial uses mentioned above.

This decree and the impractioability of its enforcement has re-
suited in grave injustice to the Indians whose rights have constantly
been infringed upon. The Antelope Valley Land & Cattle Co. can
divert, under this decree, a total of approximately 168 second-feat,
with a priority date of 1868 or earlier for the flooding of pasture and
watering livestock. The earliest right recognized in the findings of

T TQnnn^/i/i'7
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Special Master Thurtell, for the Indians, was 4.7 second-feet, with a
priority date of 1868. The 23-year average of total Walker Eiyer
run-off for the years 1903-1926, as shown in the foregoing fcabula-
tion (Table III), shows that the average normal flow of river can not
supply any rights under decree No. 731 during the period of August
to March, inclusive, with dates of priorities later than 1864. The
total amount of appropriations with priorities of 1864, or earlier
under this decree, is 300 second-feet.

There is no provision in the decree for river regulation or the
appointment of a watermaster to equitably distribute waters among
appropriators and regulate diversions. The decree provides for the
appointment of the State engineer as commissioner only upon
complaint and application.

During the past few years the river has been controlled entirely
by the Walker River irrigation district. Three members of the board
of du-ectors of the district were appointed water commissioners, each
having separate divisions of the river under his supervision with no
one person in responsible control of the river. It is rather ridiculous
to expect satisfactory river administration and distribution under
the present system where river regulation is entirely under the divided
authority of men who own or represent the largest land interests m
the basin. It is stated that each ditch rider employed by the district
is issued a commission by the governor of the State, giving him State
authority in the handling of water.

It is now generally recognized in well-developed irrigated sections
of the country where waters of streams are the most valuable public
asset that river administration is one of the most important of public
businesses, requiring trained men of the highest ability, qualified for
the work by experience, knowledge of technical details, and with good
judgment and diplomacy. The questions of river losses and return
flows, now of the utmost importance in the economical use of water,
require several years of systematic investigation work and close study.

It is interesting to record here that at the iustance of Walker
River landowners the United States Bureau of Reclamation investi-
gated the Walker River Basin. as a possibility for a Federal project,
and the ^results of the investigation were reported in June, 1915, by
Mr. J. C. Stevens, of Portland, Oreg. It is stated that they were
unable to secure governmental aid because they could not agree upon
a comprehensive plan of development, -which woidd require fcE.e pooling
of aU water interests and the revoking of priorities of appropriation
as set forth in decree No. 731 in favor of one common water interest.
A former chief engineer of the Walker River irrigation district m his
report; recommending storage for the district sfcated: "The present
methods and use of water are wasteful. The area under u-rigation
should be reduced, and waste lands now irrigated should be elimi-
nated." He recommended fche "pooling of water rights of district
landowners and the construction of larger distribution canals to effect
greater economy m the use of water and reduction of transmission
losses"—now extravagant in the distribution of water by numerous
small and individual ditches diverting from the river. Under the
present scheme of operation individual rights and priorities are reoog-
nized, and numerous small divorsion ditches are operated and main-
tained by the landowners, the district only supervising river diver-
sions and the carriage of stored water from the Bridgeport and Topaz
Reseryou-s.

TT<;nnnfi44t
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In his report of June, 1915, Mr. J. 0. Stevens states:

Obviously the only logical plan of development for this basin is one that will
put the entire available water supply to its utmost use, thereby bringing as large
an arua as possible under irrigation. Such a plan can not be consummated if
water is used in accordance with present practices, and the present schedule of
water rights and priorities adhered to. There is no logic in tlie present schedule.
The decreed rights are almost meaningless and utterly impracticable of-enforce-
ment.

There is ample water for all lands now under ditches and a liberal surplus for
additional reclamation if storage be provided. A condition far better than the
present one would result if present rights were forgotten and a comprehensive
plan of development executed.
* ~ * * * * * *

Lands actually irrigated. — The lands irrigated are those determined from
surveys made in 1905 by the United States Reclamation Service, and probably
more nearly represent -the actual irrigated areas than those shown in the tables.
It fs not likely that any considerable increase has been made in irrigated area
since that date, on account of the limited water supply. Table IV gives a sum-
mary of the areas of land actually irrigated in the three lower valleys, as detor-
mined from those surveys.

TABLE 4.—Areas actually irrigated in the three lower valleys of the Walker River
Basin in 1905

[Stevens's report, 19151
Acres

Smith Valley (from United States Reclamation Service surveys) ------_ 5, 680
Mason Valley (from United States Reclamation Service surveys). _----_ 23, 540
Walker Lake VaUey (by P. Weber, 1915)—.-_------------—------._ 900

Antelope VaUey (estimated).„__-...__---.._--__.__-__-___---„_--_ 5, 000
Bridgeport and other Valleys (estimated) -___---------.__----------- 10, 000

TotaL-----.-..._--.--__-.-._——_-—---—-.__.—----„- 45, 120

Decree No. 731 allows 923.68 second-feefc for approximately
<36,o00 acres as the area under irrigation in 1885 and earlier.

Mr. L. A. Palmer, inspector, Department of the Interior, in his
report of December 28, 1922, to the Commissioner of the General
Land Office, on the examination of lands and proofs for the Walker
Kiver irrigation district, also made a detailed investigation of the
water rights of the district and district lands.

The status of district lands is shown as follows in the Palmer
report:

Area of irrigable lands, Walker River irrigation district {Table 17, Palmer report)

Valley

UNDER WEST WALEEIt BIVEB

Antelope.
Bniith.'........ „„....„

M&?ou~-..——.....-.—.—.,..—.

Total.

UNDES EA3T WALKER RIVEK

East ^Valker,
Mason.

Total.

UNDER MAIN -WA1KER

SIason.

Total o( all.

Patented
lands with

decreed
rights

Acres
1,200
8,600
3; 100

12,900

4.020
9,780

13.800

31,110

57,810

Patented
lands with-
out decreed

rights

Acres
12,425
17, 200
6,030

34,055

6.830
6,900

12,730

22,070

eg.'iss

Onpatenteri
lands

Acres
375

14.200
6,870

21,445

3.150
8,320

11.470

3,820

38,735

Total

Acres
14,000
40.000
15,000

08,000

14.000
24,000

3S, 000

67,000

184,000

TTQnnn^444

00129

Case 3:73-cv-00127-MMD-WGC Document 2 Filed 01/13/21 Page 28 of 131



18

WATER RIGHTS

The status of water rights as shown by the Pahner report is as
follows:

The district is basing its water rights on 16 filings under the California water
law, 1 old appropriation under the California law, and 2 filings under the Nevada
water lt(w.

CAUFOBNIA FIM.NGS •

No. 1097 filed September 27, 1918, by W. M. Keamey fbr 35,000 acre-feet
ger annum at the rate of 1,000 cubic feet per second. This covers the so-called
Lake Leavitt storage in Tps. 5 and 6 N., R, 22 E., and will provide water for the
irrigation of lands in Antelope Valley.

To. 1098 filed September 27, 1918, by W. M. Kearney for 115,000 acre-feet
per annum at the rate of 1,000 cubic feet per second. This covers a possible
(but not probable) construction of a reservoir in Pickle Meadows in T. 6 N.,
Us. 22 and 23 E., which would supplement the other storage and be used prin-
cipally in Antelope Valley.

"These appUoations, No's. 1097 and 1098, were transferred to the district June
22, 1922, and the transfer is recorded in book V, page 22, of the record of Mono
County, Calif.

No. 1388 filed August 8, 1919, by the Walker River irrigation district for
100,000 acre-feet per annum from Murphy Creek, ft tributary of East Walker,
to be impounded by a dam in sec. 15, 'T.'6 N., R. 25 E. This filing has been
made in a, very indefinite manner, apparently for the purpose of starting a right
which would be completed later.

No. 1389 filed August 8, 1919, by the Walker River irrigation district for
63,000 acre-feetper annum from the East Walker River. This is for storage in
the proposed Bridgeport Meadows Iteservoir, the principal feature of the project
on the East Walker River.

The Bridgeport Reservoir was completed in AprU, 1925, and final proof on
this permit granted by the State of California.

No. 2221 filed February 21, 1921, by the Walker River irrigation district for
85,000 acre-feet per annum to be diverted from the West Walker at -the rate of
1,000 cubic feet per second. This filing is for diversion to Topaz Lake for use in
Smith and Mason Valleys.

Final proof on this permit has been made in the construction of Topaz Res-
ervoir.

No. 2616 filed October 28, 1921, by the Walker River irrigation district for the
entire flow, up to 200 acre-teet per annum, of an' unnftmed stream tributary to
Topaz Lake.

At the office of the State Water Commission of California I was advised that
permits will be issued for Nos. 2221, 2222, 2223, and 2615.

The present status of these is shown by the following letter:

DEPARTMENT OP PUBLIC WOBKS,
DIVISION ov WATER RIGHTS,
Sacramento, Calif., June 18, 1986.

AppUoatiions Nos. 1097, 1098, 1389, 2221, 2615. Permits Nos. 2534, 2535, 2536,
"2637, 2538.

W. M. M:ATOE,
Supervisor, Mono National Forest, Minden, Neu.

DBAB SIR: You are advised that the State department of public works, divi-
sion of water rights, has, under date of June 18, 1926, granted permits Nos.
2534, 2536, 2537, 2538 to Walker River irrigation district for the appropriation
of water from East and West Walker Rivers and from an unnamed stream to
Topaz Lake for irrigation, stock watering and domestic purposes. To be di-
verted within:

1097. SB. M SW. % see. 27, T. 6 N., R. 22 E., Mount Diablo_meridian.
(Leavitt meadows.) 1098. NB. % SE. }^ sec. 17, T. 6 N., R. 23 E., Mount
Diablo meridian. ' (Pickle meadows.) 1389. SE. X NE. }i see. 34, T. 6 N.,
R. 25 E., Mount Diablo meridian. (Bridgeport Reservoir.) 2221. SW. %
SW. M sec. 24, T. 9 N., R. 22 E., Mount Diablo meridian. (Topaz Reservoir.)
Temp." SE. ^ SB. ^ see. 12, T. 9 N., R. 22 E., Mount Diablo meridian. 2615.

•nwnn^dd^
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SW. % ^SE. M see. 27, T. 10 N., R. 22 E., Mount Diablo meridian, and to be used
within Walker River irrigation district on 160,000 acres. (Unnamed tributary
of Topaz Reservoir.)

The terms of the permits are as follows:
Acra-feat

1097----------_-------------.--------.--------.---.._.__ 35,000

1098---------.-----------..-_-----------------..---...__ 116,000

1389-----_---.-------------------------_----------.-..-- 57, 000

2221-._-_-_-..._--_--—--....------.-...--.---..._,._... 85, 000

2615--------------——------------------—----------.- ' 200

Seasons of diversion to storage:
1097, 1098, 2615. Januaiy 1 to December 31 of each season.
1389. September 1 to July 20 of each season.
2221. October 1 to July 15 of each. season.

Construction work to begin on or before;
1097, 1098. August 1, 1927.
1389, 2221, 2618. October 1, 1926.

Construction to be completed on or before:
1097. December 1, "1928.
1098, December 1, 1929.
1389. July 1, 1927'.
2221, 2616. June 1, 1930.

Water to be applied to use on or before:
1097. August I, 1930.
1098. August I, 1930.
1389. August I, 1929.
2221, 2615. August 1,1932.

Special term. — Permittee shall keep, and furnish, to the division of water rights
upon demand an accurate record of gauge heights in Topaz Reservoir.

Very truly yours,
EDWARD HYATT, Jr.,

Chief of Division of Water Rights.

In answer to a recent inquiry relative to other California rights,
the division of water rights, California, writes as follows under date
of October 29, 1926:

There are no appropriatious before this office on the East Walker River other
than applicatiqn No. 1389 of the Walker River irrigation district. This applica-
tion was filed August 8, 1919, and its priority of right dates from then.

This application was approved and permit issued June 18, 1926, under the
terms set forth ia the inclosed copy of our letter of June 18, 1926. No rights to

. direct diversion at any time of the year were initiated before this office, but it is
understood tliat certain of the lands comprising the district possess such rights by
virtue of early appropriations and the exercise of their riparian rights.

The district formerly had filings on Upper and Lower Twm Lalces and on
Sommers Greek. However, they withdrew these applications and at present
there are no filings on the sftes. Should permits be granted at some future time
for storage in Twin Lakes, diversion thereunder would, of course, be subject to
prior rights to the waters of the stream whether for direct use or storage.

BDWABD BYAOT, ST.,
Chief of Division of Water Rights.

NEVADA FILINGS

tTrom Palmer report]

The following filings have been made in the State of Nevada:
"No. 5440, filed January 25, 1919, by 0. 0. Tidd, trustee for East and West

Walker water users, for 3,000' secorid-feet from the East Walker River to be
diverted practically at the State line and used in East Walker and Mason yalleys.
This application was transferred to the district June 2, 1919, and filed with the
State engineer July 9, 1919.

"No. 6853, filed October 28, 1821, by Walker River imgation_distnct for J2
eecond-feet from an unnamed stream, to be diverted in NE. % NW. % eec. 32,
T. 10 N., R. 22 E., and stored in Topaz Lake."

^^c^ln^\f,/^A^
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PRBSBNT TITLE TO WATER

Of the above, California applications 1097 and 1098, the old Biokey appro-
priation, and Nevada application 5540 were initiated by others than the irriga-
tion district, AU of these have been transferred to the district, however, so
that aU. evidence of title to the water rights on which it will be dependent is
vested in it.

No permits have been granted under any of these applications, The State
engineer of Nevada has deferred action pending the adjustment of some prior
applications, and the State -water commission of California has taken no action,
as it was considered advisable to secure a settlement of all protests and other
conflicts before issuing any permits. Meantime, extensions of time have been
granted to keep the applications pending and valid.

ADVBB8B BIQHTS

Decreed rights. — In 1902 Miller and Lux commenced suit against Thomas B.
Rickey et al. for the purpose of adjudicating the flow of the East Walker, West
Watker, and main Walker Rivers. There were a large number of other defendants
besides Rickeyj a number of intervemng defendants^ and a number of substituted
defendants. During the course of the action both the MiUer and Lux and the
Rickey interests, were sold and when the case was finally decided on March
24, 1919, it was as Pacific Live Stock Co. v. Antelope VaUey Land & Cattle Co.
et al.

By agreement among the various parties to the action the court appointed
Henry ThurteU, then State engineer of Nevada, special master for the purpose
of ascertaining and fixing the rights of the several parties in interest. After
thorough investigation and the taking of much testimony on the part of the
master, an agreement was reached among aU of the parties to the suit;, and on
the date above given the court entered decree No. 731 in the case. This decree
fixed the amount of water to which each party was entitled, the source of the water,
the area to which it was to be appUed, and the priority of each use. These
findings are set forth in Table I, appendix, which gives aU of the information, in
concise form. The table as given is divided into dififerent streams and each
stream into divisions according to location of the gauging stations. The
table is divided vertically to give the priorities according to years and horizon-
tally to give the water users. It wiU be noticed that there are two figures
wherever an entry is made. The upper of the two figures gives the right
acquired in that. particular year and the lower figure the total acquired at that
date by that user. From this table it appears that the following rights have
beon decreed:

Second-teet

Tributary creeks----------------------------------------- 77. 60

East Walker------------------------------------------- 310. 46 .

West Walker------------------------------------------- 399. 71

Main Walker-—---_-—-----„..—.——---—.----—— ' 396. 32

Total--------------------------------------------- 1,184.09

Four creeks tributary to the main streams are included in these findings, but
these need not be considered as affecting adversely the water avaUable for the
district's use. These creeks are Bodie, which empties into the East Walker in
sec. 30, T. 7 N., R. 27 E.; Kough, a tributary "of Bodie; Sweetwater Creek,
emptying into the East Walker in "see. 26, T. 7 N., K. 25 E.; and Desert. Creek,
emptying into the West Walker in sec. 24, T. 11 N., R. 23 E. It will be seen that
all of -the increment to the main streams from the creeks in auestion is belo'n- the
storage sites of the district, and the only effect they would have on the n-ater
supply of the latter would be that in some years of large run-off they would add
to the amount available by direct diversion. Deducting the 77.60 second-feet
of the tributary creeks leaves 1,108.49 second-feet decreed rights which the
district must take into consideration in any estimates of water supply.

Intervening appKcaii'ons, —Examination of the records of the State water com-
missioner of California shows practically no filings in that State adverse to the
district aside from. old ad.judicated rights. The only permit issued'is No. 125,
filed May 15, 1916, by Andrew Smith for 60 miner's inches (1% second-feet) to
be diverted in the 8~E~. % NW. M sec. 28, T. 4 N., R. 24 E., on the East Walker
watershed.

TTQnnr>A44'7
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Aside from this there are a few, not more than five all told, permits for stock
or domestic use. None of these is in excess of one-half a second-foot and the
total, including the Smith permit, does not equal 3 socond-feet. Hence I have
disregarded them in a consideration of available water.

Table 7 is a list of permits and filings on the East, West, and Main Walker
Rivers in Nevada which have intervened between the last of the decreed rights

^ and the applications filed by the district or in its behalf. From this it appears
that permits have been granted for 441.01 second-feet to be applied to 44,294
acres, of which certificates have issued for 3l.73secon'd-feet to be applied to 3,347
acres. In addition to the above, there are pending applications for 212.35 second-
feet.

TABLE No. 7.—Applications and permits for water on East, West, and main
Walker Rivers between decreed rights and applications of Walker River irrigation
district

N&me

EAST WAtSEB

J. D. Butter et al.
Oliver A. Perry -
Cbas. 0. Feiry.
Stall Bros. for power only—equlvalent-
John H. and Jss. H. 'Wic'fcman.
Anaetta D. Lewis-
E.W.aadW. G.AHum.
Oeo. N. Fish.

Total.

WEST WALKER

Walker River Indian Beservatioc.
Frank A. Arentz.
Paul Regli.
J.D.Yeageretal.
Heory Camey.
I. Cohn.
Samuel Arentz.
0. 0. Turner.
Franfelm A. Arentz.
Frank W. Simpson.
George B.WUson.
Plymouth Land &. Stocfc Co-
PaulfiegU.
.Fnuili: W. Stmpson.
Louis Saroni for power.
Union Land & Cattle Co.
J.}. Martin-
Chas. A. Hendel-

Total.

MAIN WALKER

Antelope Valley Land & Cattle Go.
Do.

J.B. Oallagher.
E. J. Humphreys-
P. J. Conway,
lotm D. Kemp.
Ottmer Sauter.
Jefl D. I.u't~-
ArnoM Soiamnl.
Patrick Donovaa.
Joe Ponto.

Total.

BAST AND WEST TffAlKBP

W. M. KoUin et al.
Perazzo Bros.
Walker River Indian Reservation

Total-

Grand total.

Date

May 8,1911
Apr. 26,1916

-do.
Mar. 25.1916
Dec. 12.1910
Apr. 2,1917
Jan. 22,1918
Mar. 12,1918

Aug.
Jan.
Oct.
Feb.
Mar.
Apr.
Aug.
Feb.
Oct.
Jan.
Nov.
Nov.
Apr.

lay
Aug.
Sept,
Sept.
Jan.

12,1906
20,1909
25,1909
23;1910
21,1910
18,1810
4,1910
6,1912
B;1912.

27,1813'
6,1916

22.1816
10,1917
2:1817

U,1917
8,1918

21,1018
20,1919

Jan. 12,1912
'IdoZ'.

Apr. 12,1012
Oct. 18,1012
May 8,1918
Aug., 2,1918

-do.
Aug. 8,1918
Aug. 12,1918
Aug. 26,1918
Bept. 24,1018

Oct, 7,1809
Apr. M, 1910
Dec. 24,1910

Number
of filing

2040
3369
3370
3848
4248
4881
4856
4857

Acres
under
permit

182
B58
1478
1B19
1630
1683
i?7a
2331
2523
2620
4209
4228
4391
Wit
4639
4670
52S'l
5363

, 2308
230S
2408
2S33
5120
6188
5189
5198
8202
6233
6258

1449
U6S
1914

240
200

S. 000
100

6,600

Second.
feet

under
permit

9.6
2.4
2.0

60.0
1.0

as. o

32
80

308
320
160

9,600
320
35

220
11.940

210

23,255

3,675
8SO

1,389
320

6,234

166
3,MO
4; 800

8,306

1.32
1.80
3.08
2.06

' 1.33
'aa.oo

3.2
13.5
2.2

119.4
2.4

231.-74

36.76
8. 5

13.89
3.2

62.34

5.0
> 28. 93

48

81.93

44,2W I 441.01

Water
applied

for

1.0
2.8
2.0

&8

20.00
1.63

211.00
160.00
200.00

.10
195.60

778.63

2.46
1.00
1.00
1.60
1.60
1.60
2.00

10.95

796.88

1 Certificate issued. ' Filing made for 28,800 acre-laet.
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There is no way of estimating accurately the amount of water for which
certificates, based on these applications, will finally issue. It is probable that
none of the larger applications on the West Walker wiU ever materialize as a
definite right. No work has been done on any of these, namely, 4422, 4S39,
4570, and \6363, No. 4422 was made by Frank W. Simpson for Louis Saroni,
applicant for No. 4539 for power purposes.

Application No. 4570 by the Union Land & Cattle Co. was filed in 1918 for
the purpose of irrigating a tract at the north end of Antelope Valley. No de-
velopment has been performed on this application and it is doubtful if there
ever wiU be.

Applioatioa No. 5363, by Charles A. Hendpl, was filed for the purpose of bring-
ing water to a tract of high land in the northeast part of T. 11 N., B. 23 E.,
and the northwest part of T. 11 N., R. 24 E. In order to bring water to this
land a siphon about 2 miles long from the Simpson ditch would be required
and it would be necessary to enlarge that ditch. This project was conceived
by several people in that locality but practically all of those interested, including
Hendel, have moved away.

Taking these conditions into consideration, the applications filed between the
decree and the organization, which may eventually ripen into adverse rights,
may be summed up as follows in Table 8:

TABLE 8.—Probable net adverse rights from applications made between the court
decree and organization of the district

Stream

East Walker-
West Walker.
M:aiu Water (including East and West).

Total.

'

Permits | Applications

SfmnS-feet
15.0

231.74
144.27

SecowH-feei
6.8

22.03
10.9S

391.01 • 38.78

Combining these figures with the decreed rights as given in table in appendix,
we have total adverse rights as given in Table 9.

TABLE 9.—Total rights adverse to district

Decreed,
Filed.

Total.

Enst

310.46
20.80

331.26

West

399.71
253.77

863.48

Moin

3M.32
145.82

541.54

Total

1,106.49
"Sa'.n

1,626.28

BFFECT OP ADYBHSB RIOHTS

It must be understood that this only conveys rights to the Q.o'w of these streams
in the ab^ive amount when available from the natural flow and gives no storage
rights. In the course of an ordinary season the latest of the decreed rights are
out of water by about July 10, and from then on they run short in the^inverse
order of their priority.

It can not be gainsaid, and there is no "side stepping" the fact, that if aU of
the owners of decreed lights were to insist on the full" amount of the decree for aU
of the land involved, the supply would be so depleted as to raise a serious question
as to the feasibility of any considerable expenditure for the purpose of developing
the remainder. The court assumed a 160-day season and granted some rights as
much as 1.6second-feetper hundred acres, equal to a seasonal depth of 4.8 feet.
Such a use is entirely unnecessary and, in fact, would be injurious. (From report
of L. A. Palmer, inspector, U. S, Land Office.)

TTcnnnfiziAO
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NECEBSITY FOR STOBAOE

The subject of storage or a more dependable irrigation water
supply for the Walker River Reservation has been & serious consid-
eration since the inception of the irrigation system, and every super-
intendent in charge of the reservation has strongly recommended the
construction of a storage reservoir.

The office is no doubt familiar with the past water supply difl&cul-
ties, as correspondence on the subject in the local files is very vol-
uminous and the inclusion of all this in the report would require
considerable space. The following brief extracts and excerpts copied
from letters and reports summarize early opinion on the subject.

REPORT OF WALKER BlVBB AGENCY PAH-UTB INDIANS

WALKBB RlVEB RESBRVATION,
J~vly S3, 1899.

The OOMMISSIONEK or INDIAN AFFAIRS
(Through Superintendent James K. Alien).

SIR: I have the honor to submit herewith this my first annual report of the
Walker River Reservation for the fiscal year ending June 30, 1899. ~ Although
this is my sixth year at this place, it is the first -fiime I have been acooTded the
privilege of making a written report to your oflBce.

RESERVATION

This reservation oont&ins nearly 320,000 acres, only about 20,000 of which
is arable. The remainder, with the exception of a lake about 18 by 28 miles
in extent, is mountainous and barren, except a smaU portion well up in the
mountains which is covered with mountain pine. There is now under culti-
vation about 1,300 acres, which is nearly all that ca,a be covered by our present
ditches.

Owing to the light precipitation in the mountains during last winter and the
winter before, we have been short of water for irrigating purposes two years in
succession—this year, however, not quite as short as last.

There is always plenty of water, and to spare, in Walker River, from whence
we get our supply during most of the year; but OUT trouble in this respect lies
in the fact that it does not always hold out during the entire summer^ Last year
we had no water for irrigation purposes after about the 10th of July, and an
insufficient quantity for at least two weeks preceding that date. This year the
supply has lasted longer. While there is s,f present an insufiicient quantity for
our needs, I think we" wiU not be entirely without until about August 1. From
the foregoing facts, it is obvious to anyone familiar with the short summers of
this locality "that this shortage of water during the last haU of the growing season
is a serious hindrance to our farming industry. Especially is this the case to
nearly aU vegetables growing. During the first four summers of my stay here
the cultivated area was increased more "than 60 per cent. The increases in grain
(wheat and barley) yield was more than 300 per cent, while the vegetable crop
had grown from nothing to quite a respectable showing. In addition to a large
quantity being consumed by the Indians themselves, several tons were shipped
out.

Last year, on account of the failure of water, as above stated, ow grain crops
were out short about 40 per cent of what they were the preceding year, while
our vegetable crop was an entire failure.

This year the water lasted a little longer and insures us that the grain and hay
crops will mature. I estimate that each of these crops will be about the same as
two years ago.

Owing to the evidences of a shortage of water late in the summer, but few
vegetables were planted this year, and ft is weU so, for only a few of those planted
can mature.

It is our aim to be able to report a steady increase in farm products each year,
but when these dry years come a setback is inevitable, as things now are, but
the}' can be remedied.

38B5T—27—3
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By the construction of a dam across a canyon, through which Walker River
runs, about one-half mile above our present dam, of sufficient height, a large
reservoir several miles in extent can be made; thus not only insuring us against
a possible drouth in the driest years, for what land we now have under cultiva-
tion, but with this done, and the construction of about 10 miles of ditch, about
10,000 acres additional can be brought under cultivation, and all insured against.
a possible drouth. This, in my opinion, is not only feasible but can be done at a
total cost of less than $3 per acre for the land covered.

If the Pali-ute Indians contiguous to this reservation (of which I estimate
there are from 1,000 to 1,200) are to be induced to come out of the opium and
whisky dens in the surrounding country, and come onto the reservation, make
their homes here, and, together with those already here, make themselves self-
supporting, I would most respectfully recommend that the above-desoribed
reservoir be looked into, by one fuUy competent to determine its ieasibUity and
the benefits resulting therefrom.

These Indians are easily induced to farm if land, with an assurance of water
therefor, and agricultural implements are furnished them. The latter we con-
stantly need more of in order to properly do what we are now attempting.

Five years ago the Indians here had not attempted the raising of domestic
fowls. Since that time they have been induced to take up this industry and
now quite a number of families are raising chickens. Collectively, they now have
several hundred.

I have not encouraged them. to increase their acreage in hay, for the reason that
they were, aud are, raising more than they^ need for home consumption and
grain and vegetables pay them much better.
* * * * * * *

Very respectfully,
L. A. ELLIS, Farmer in Charge.

DBPABTMENT OF THE INTBBIOB,
UNITED STATES INDIAN SERVICE,

Schurz, Nev., July S3, 1906.

Mr. C. H. ASBURY, Superintendent Carson Indian School,
Carson City, Nev.

DEAR Sin: Will go to Mason Valley to-morrow (Monday) going up the
river to Millers Dam.

Understand they closed their gates several days ago, and Indians tell me all
the water we are getting is their waste that comes back into the river channel
from their brush land.

Going to investigate, and if find as stated, will go and see Gifford, as represent-
ing Lux & MiUer, and notify him to turn down some of the water. Of course
they won't do it, but you will have to get Summerfield to start an immediate
injunction against Miller, and probably the whole valley as a whole. If ueces-
sary, Hulbert as Government engineer might be utilized for measuring,

re have got to scrap for the water this year if we have to take it. The Indians'
rigbt.s are involved and ought to be fought for against the grabbers and thieves
of Mason Valley.

If the Government don't settle the water question for the Indians, I can assure
you the allotment question wiU not sail along very amicably.

Will try and be back Tuesday.
Very respectfully,

R. A. LOVEQROVB, Agent.

Chief Engineer Code, in his report dated July 7, 1906, to the
Secretary of the Interior, states :

It is an unfortunate fact that the Indians of the Walker River Reservation will
not be able to obtain any considerable amount of water during seasons of scant
supply after July 1.

The white settlers above them ha.'ye been occupying and farming lands in
Smith and Mas6n VaUeye for over 40 years, taking out ditches in the early
sixties aud having earlier priorities of appropriation than the Indians, whose first
attempt at ditch construction was begun in about 1868 by the building of a small
ditch and irrigating only a few acres of land. While they enjoy an early priority
of diversion the area of land irrigated was email.
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If they can establish title to suiBcient water during such periods to imgate
one-third of their present farmed areas of some 1,400 acres, it will be as much
as we can reasonably count upon. United States attorney, with the data that
has been furnished him by Special Agent Conser and Superintendent Meskim-
mons, will undoubtedly secure their rights in the premises; but as matters
stand it is altogether probable that the larger portion of Indian holdings now in
cultivation wUl be forced to depend chiefly on surplus spring and early sum-
mer's water for an irrigation supply.

Considerable correspondence of the same tenor indicate that the Indians have
always been handicapped by lack of a late season water supply.

The following petition ^ was Bubmitted by the Indians in 1919, requesting
governmental aid in securing an adequate and dependable water supply:

A petition to Congress of the United States (throygli the honorable Secretary of
the Interior and the honorable Commissioner of Indian Affairs) by the Indians
of the Walker River Reservation, presented by their delegation to Wash-
ington, viz, Dick Sides, George Knerim, and James X. Willie

Whereas your petitioners respectfully offer the following:
As we look back to the year I860, as remembered by John Dave, then our

reservation was established. There has been a little change as it stands to-day.
Superintendent Dodge was our first superintendent, and he was a, good man.

Under all of his orders we advanced; his aim was to lift us up as a tribe so thai;
we might be of value in the world. He did all in his power in instructing the
Indian to produce their wants. He also told us in the near future the Govern-
ment would build a home or house on every allotment, so that we might be well
and contented; also telling us to do what is right which would make us the bes-fc
people.

Superintendent Jim was OUT next superintendent. He was also a good, kind
man. He told us -to stick to the task of farming, never to give up, and in the
future we would be glad; telling us that every inch of land on the reservation is
ours, and that no white man can come in without a permit; that if they should
camp on the reserve they should pay a little fee; that if all are honest and do the
best way there would never be any dispute among the whites and the Indians.
That if we stick by one another and keep on the right side we will make the best
reservation on earth. Superintendent Jim promised to help us, as he did; no
other man could have done better.

Superintendent John dark was the next superintendent. He was also a
good, kind-hearted man, same as the rest; his whole idea was like the rest; to
uplift us Indians. He told us to stay on the reservation and improve it and our-
selves and to raise what would be of most value; teUing us that the old ones
would surely die but that the young people would come on to carry along the
work and give the good advice given them. He said we were all little men and
that we must take our orders from Washington, telling us that the time will
come when bad men will try to beat the Indians in every way but that we must
remember all that has been taught us.

Superintendent. Frank Campbell was the superintendent who stayed the
longest. He stayed with us a long time, so long that he could speak our language.
He stayed so long that he seemed to be part of us. He said we could be the
best Indians in the whole United States. He said a school would soon be opened
up on the reservation and that he knew we would send OUT children, because we
were doing as he wanted; that in years to come there would be superintendents
who would surely beat us in all our dealings, and for us to look out, but that he
has been helping us in every way and standing by us, and for that he was sent
here.

OUR IBBIOATION PROJECT—WE NBBD MOST A STORAGE DAM

We now beg of you, Mr, Secretary and Mr. Commissioner and Members of
Congress, to listen to our present needs and to take an interest in us. This is
most important, that we must have a storage dam. It is the cry of aU these
Indians and it is needed to save us. Our superintendent and the supervisors of
irrigation have written you of the cost and of the great benefit to us and the
Government. Now we have about 1,300 acres that has cost $100 an acre, and
water fails us in the early part of July, oansixig much loss. With the storage
dam we have nearly 7,000 acres that could be irrigated and the total cost of all
would be less than $50 an acre, and water would be supplied through July,
August, and September, saving one or two hay crops and our gardens and
pastures.
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Every superintendent who has been with us has urged the building of the
storage dam—all say it is our salvation. We Indians have waited, but without
success; our crops dry up early in summer and our stock suffers. Our Indians
are afraid and discouraged, but with the dam and water sure we would take
heart, and our reservation and the whole vaUey would prosper. Most of our
Indians now have to go away to work to make the money to live, which is bad
for them and their children.

If you could carry this through, Mr. Secretary and Mr. Commissioner, it
would gladden our hearts and -we Indians of the Walker River Reservation would
be very thankful.

There are new irrigation projects above us that we fear will take our water if
this dam is not built to hold our rights; we are afraid that each season -wiV. see
less and less water for us, untU we may have to all go away to work in order to
support our families. And if -n-e go away our stock suffers and is str&yed away,
lost or stolen; so we must have this dam.

We, the adult Indians of the Walker River Reservation, earnestly pray that
this petition may find favor in your eyes, and that Congress may act promptly,
for we are in need.

Signed, at Schurz, Nev., this 3d day of November, 1919:

OAPT. ABE McCLOUD.
GBO. ABE.
HABRY JOHNSON.
JOHN H. MlUuEB.
BILLY MlLLBR.
WILD BILL Lows.

(Signed by all present, about 150.)

WALKER RlVBR SCHOOL AND AGENCY,
Schurz, Nev., August 4, 1919.

COMMISSIONER OF INDIAN AFFAIBB,
Washington, D. C.

SIK: The irrigation situation on this reservation at the present time is as
follows:

About 1,350 acres are under ditches, all of which are of the most temporary
character and subject to wash. They require constant "riding" and repair.
The cost to date has been something over $100 per acre. There is no water at
this writing and the Indians' crops are suffering.

These Indians have about 6,000 acres of fertile trrigable land in this valley,
all very productive. To properly irrigate this land would require a storage dam
costing approximately $100,000 and an additional outlay of '$25,000 to 850,000
for necessary ditches, laterals, etc.

The system complete would total less than S50 per acre including all past
expenditures and require no more for supervision than the present incomplete
system which has cost over $100 per acre;" and with a water shortage coufrouting
us that must be overcome at once or the Indians wiU suffer further losses, to say
nothing of the discouragement to them, retarding their progress, etc.

As the matter stands now it will be necessary to add approxiinately $150,000
to the $150,000 already expended or the entire investment will be a loss.

Your immediate consideration of the situation is urged.
Very respectfully,

JAMES E. JBNKINS, Superintendent.

WALKER RIVER INDIAN AOBNCY,
Schnn, Nev.i August 8, 19!34.-

COMMISSIONBB OF INDIAN AFFAIRS,
Washington, D. C.

DBAB Sin: la reply to office letter of July 23, 1924, calling attention to report
of Henry W. FhiUipson, farmer, in which statement is made that the water
supply will not be >su£Bcient to mature the crops and which a report ou the water
situation is requested, you are informed as follows:

I would first call attention to letters from this office dated April 25, May 31,
July 16, and July 30, 1924, and to the letter from Superintendent Darriugton, of
the Sacramento Agency, dated April 30, 1924, relative to the situation here and
the efforts that were made to secure water for the Indians.
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On June 6, 1924, I wired the office that the water commissioner at Yerrington
would send us no more water and the water sent by him was exhausted on June
15, 1924, since which time we have had no water, and all crops except the first
cutting of alfalfa and in a few cases, a short second crop, have burned up.

To say that the water situation is serious is putting it mildly. Wells have
been pnt in by the Indians, and as the water from the sands was lowered they
have gone dry. The cattle have been brought to the lake and many of the
Indians have been feeding, but as the water would give out they would have to
turn out their cattle for water. Several cattle which strayed, have perished from
famine, and all of the cattle, because of the scarcity of feed, are in poor condi"
tion.

Tho Indians are discouraged, and, while they seem to be making the best of a
serious situation, it will put them back for a year, and, if there is a great loss of
cattle, for several years. We are endeavoring to secure water out in the Rawhide
district so the cattle can be placed there and the general mechanic and myself
are going out to-morrow to see what can be done along the line of securing water-
ing places in that section.

A great many of the Indians have depended upon the water from the agency
pumping plant for all of their needs. Lately the agency well has shown signs of
failing as we can only pump 2 feet at one time and then it is dry. This is repeated
in order to hold sufficient water in the tank for fire protection. We have been
watering the lawns and small gardens at the agency from the tank, but I have
been compeUcd to ask everyone to let their lawns and gardens go and shall
supply the Indians and the agency force from the well only for drinking purposes.

The cattle situation is the most serious, and it may be necessary, should we
fail to get water in the Rawhide country to ship them out and sell them as
stockers. It is to be hoped that this will not be necessary as there would be a
great loss from such a course. The feed along the lake will be sufficient for a
time, and we shall try and work out some solution for the future care of the
cattle before that supply is gone.

The Indians have the first cutting of alfatfa, but, as explanation has been
made in previous correspondence, the first cutting of alfalfa is used by these
Indians for their living expenses and nearly all of them have traded at the store
and wish to use this bay to settle their indebtedness. If they could feed this,
they could make corrals at the lake and get the cattle through the winter in
good shape. There is feed in the hills and on the flats but too far for the cattle
to use because of the distance to water.

The office will be kept informed as to the situation and the outcome as to our
efforts made to secure water for the cattle.

Very truly yours,
G. A.. TROTTER, 8uperintendeni.

WALKER RIVER IXDIAN AGENCY,
Schurs, Nov., January 8, 19&6.

COMMISSIOXER OP INDIAN AFFAIRS,
Washington, D. C.

DEAR SIR: In letter of January 1, 1926, a request was made that the order of
December 21, 1925, asking for my attendance at the water conference in Wash-
ington, now given as January 20,'1926, be recalled as it would be difficult^for me
to leave here at that time because of the pending transfer of the chief clerk,
L. W. Khotwell. If my presence there is not required, I am taking up certain
phases of the water situation which I would want to be brought to the attention
of the one who represents the Indians at this coDference or meeting.

While a decisio'u of the Supreme Court of the United States, No. 158, October
term, 1907, affirms -that the setting aside of irrigable lands as and for a perma-
nent abiding place for Indians, ca.rried with it a water right for said lands, this
right has not been recognized by the water users on the upper Walker River.
On November 29, 1859,-in a letter to the Commissioner of the General Land
Office. A. B. Greenwood, commissioner, from the Office of Indian Affairs, directed
the setting aside of certain lands on Walker River, now comprising what_is now
known as the Pyramid Lake Reservation, for use and occupancy of the Indians
residing thereon.

In the findings in the action brought in the Federal court by_ which_the waters
of the Walker River were adjudicated, No. 731, Pacific Live'Stock Co. u_T. B.
Rickey et al,, while the preHmina.ry granted 22.93 secoud-feet to the Walker
River Indian lands, as the United States was not a party to the suit, the final
decree gave no rights to the Government in the waters.
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Attention is called to the fact that the special master in chancery, Judge
Talbert, appointed in the Truckee River suit, in his preliminary findings gives
the Pyramid Lake Indians an 1859 right to the Truckee River waters. As
the Walker River Reservation was set aside under the same order or letter of
November 29, 1859, referred to in the second paragraph of this letter, there is
no doubt but that a like decision would be handed down in the suit now in the
yederal court should the action continue.

Recent surveys of the lands which could be placed under ditch and which could
be classed as irrigable show that there are approximately 10,000 o& the reserva-
iion. It has therefore been requested by the irrigation of&cials in charge of this
district that 100 seoond-feet should be apportioned for use on the reservation.

I would call attention to the attitude of the drainage board for the upper river
when an attempt was made during the season 1924, which was exceptionally dry,
to secure a partial irrigation for the saving of some of the Indians' crops. The
irrigation foreman for this place and myself appeared before this board and asked
for one irrigation for our second crop of nlfalfa. Under a previous agreement we
had been assured of this one irrigation by Mr. Beemer, the water commissioner
at Yerington, and some of the representatives of the drainage district. The
drainage board refused to allow more water to be sent down and the president
of the board, Mr. Wilson, who is to meet with the Waslimgton body, stated to us
that the Indians had no rights, never had and never would get any, and there was
no occasion for granting any further concessions. As no other course was open,
request was made of your office for court action m the case.

No water was received at the reservation after the 10th day of June, 1924.
In the court action taken at that time it was agreed to turn loose an amouirf; of
water equalling five days' flow of the river at that time and allow this to flow to
•the reservation in one body to afford such relief as this would accomplish. This
water, 120 secoud-feet on East Walker and 125 from West Walker River, was
turned loose on July 23, 1924, after the river bed had been dry since June 10.
The irrigation foreman, the farmer, and myself rode the upper ditches while the
water was flowing but found so many head gates open and so much of the water
escaping before it reached the reservation Une that we knew the effort was futile,
and only about 40 second-feet reached the weir at Yerington and a very sir all
amount the reservation line, which is 30 miles from the land requiring irrigation.

The above experience is noted in the time of a water shortage to show the atti-
tude of the upper water users toward allowing the Indians water. This attitude
has changed to a considerable extent since the matter of securing the Indians'
rights has been placed iu the Federal court, but without some binding agreement
it would be needless to expect relief at such a time from the upper -n-ater users or
from anyone in charge of the water distribution.

Tber.e is no doubt but one solution of the problem of furnishing water for the
lower river users without damage to the upper would be the construction of a
reservoir on the upper reservation. TIiis would gather the winter flow and would
conserve the water now going to waste as well as allowing a proper handling of
same during the irrigation season. With our small diversion dam it is not
possible to handle a large head, and with the holding back of the waters when
it would otherwise flow over the diversion dam a saving of a large amount of
water would be effected.

Above the diversion dam there is more than 2,000 acres of land which could
be made productive with the construction of this reservoir on the upper river.
This land is already allotted, most of it is what is known as bottom land, and
would, when compared with other projects in this State, make the building of
the reservoir worth while if the entire cost was assessed against this land alone.

I have talked with some of the landowners on. the upper river T-ho realize
that the rights of the Indians must be conceded in time, who would favor a
joining in with the Government in the construction of this reservoir. While I
think this is unnecessary, as the Indians can pay this under a reimbursable plan,
there is no doubt but that such an arrangement would result in a great saving
for these upper landowners if they would agree to such an arrangement.

It is to be hoped that some plan may be made in this meeting or conference
to be held whereby the settlement of this matter may be had in a manner satis-
factory to all parties. The vital thing is to have an early settlement, as under
our present plan of handling the situation no assurance can be given the Indians
that they will have water should they plant their crops, and consequently too
large an amount of leveled, irrigable land lies idle.

Very truly yours,

TTsinnn^1;';
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EFFORTS TO SBCCBE WATER FOR SAVING INDIAN CROPS IN ATOUST, 1926

[From report ol I. T. Whl3tler1

Despite the assurance given Superintendent Trotter and Foreman I. T.
Whistler by the board of directors of the Walker River irrigation district at their
April board meeting that they were prepared to and would allow us enough
wa-ter to take care of all our crops this season, the entire flow of the Walker River
was diverted by them so that this project was entirely without water by July 25,
1926. Our complaint to the United States district attorney was met by the
counterclaim that the natural flow of the river was insufficient to reach the
reservation if it were turned down in entirety. Engineer King and Mr. Whistler
were designated to make a careful survey of both branches of the upper river, and
on July 29 and 30 such survey was made. It was found that 16 second-feet of
visible flow was going into the Bridgeport Reservoir, which is located on the
East Fork of Walker River, and 40 second-feet was passing the United States
Geological Survey gauge on the West Fork, making a total flow of 56 seoond-feet.

Ou Friday, August 6, after a series of conferences between users and attorneys
representing the district and those representing the nonadjudicated users in
California, who are also parties to our suit, it was mutually agreed that all the
water consisting of natural flow entering the district, and also that being used by
others, should be turned loose for a period of five days for use upon this project.
This was done by Engineer King and Foreman I. T. Whistler on August 9, their
efforts yielding 70 seoond-feet from the East Fork, exclusive of the back flow,
which, would be considerable for a part of the five-day period, and from the West
Fork 31 second-feet additional was secured, which would make an aggregate of
101 seoond-teet, which, according to the verbal agreement, was to be passed
through the district by the regularly appointed water commissioners. At
11 a. m. on August 12 they turned through the Antelope VaUey Land & Cattle Go.
dam past their last diversion, 20 seoond-feet; on August 13, 20 second-feet; on
August 14, 22 second-feet; on August 15, 28 seoond-feet; on August 16, 28
second-feet; on August 17, 31 second-feet; on August 18, 16 seeond-feet; and on
August 19, 5 seoond-feet, delivering us approximately 320 acre-feet of the 1,010
aore-feet turned down. It is noticeable that they were, at the same time, running
in excess of 100 second-feet from each of their two reservoirs, on which it is
believed the transportation losses are a trifle under 17 per cent, while the trans-
portation loss on the water turned down for the Indians figures around 68 per cent
while passing through the district lands and under the supervision of regularly
appointed water commissioners.

The river channel below the Antelope VaUey Land & Cattle Co. dam, and thence
on down -to our diversion, is very flat, sandy, and torturous, the distance being at
least 36 miles, and, as the river had been dry for several days, loss before reaching
our diversion -was another 78 per cent of what was allowed to pass the distriot.
The receipts into our canals were as follows: August 16, 6 second-feet; August 17,
8 seoond-feet; August 18, 8 second-feet; August 19, 9 second-feet; August 20, 5
seoond-feet; Augua-t 22, 2 second-feet; or a tcrfcal of 80 aore-feet all told, at. our
diversion.

Owing to the delay mostly in conferences, our potato crop was beyond saving,
and the crop losses sustained by the Indian farmers of this project will aggregate
several thousauds of dollars.

Respectfully submitted.
I. T. WaiaTLEB, Watermaater.

BXOBBPTB FROM WALKER BIVBE PROJECT IRBIGATION BEPORTB

(From July, 1918, reporb, Walker Kivar project]

The weather has been extremely warm nearly all the month and the shortage of
water is causing' muob dissatisfaction among the Indian farmers. The small
supply remaining is being used on gardens and potato patches only. Prospects
were excellent before the water shortage but the outlook is now far from encour-
aging. It is impossible to prevent seiious damage to most of the crops.

[from August, 1918, report]

Water distribution. — Up to the 20th of August the small stream of water avail-
able for irrigation was much in demand and ft was used by rotation night and day
in the effort to make the most of it. After the 20th it became too small to reach
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any cultivated land. The weather has been warm and the lack of water has
caused much loss ia grain and hay. No water has been available for anything
except gardens and potato patches since July 22.

(From September, 191S, report]

Water and crops, — No water has been available for irrigation since August 20
and a sufficient supply for aU crops could not be delivered after July 22. The
second cutting of hay was short and a third crop was not cut. Some of the
wheat is fairly good but most of it lacked sufiicient water for the last irrigation.
Potatoes and gardens are fair.

[From June, 1019, report]

The water shortage here has become alarming. On June 23 and 24 we built a
tight dike across the dam and turned all the available water into the canals.
Five days later it became necessary to begin rotating, using only one canal at a
time. At present we have only about one-half supply for one canal.

The ditch rider stays with the wftter and turns it from one field to another as
fast as possible, and the stream is being used day and night.

This shortage is about a month earlier than last year. Unless the river rises
again the crops will not amount to much, after the first cutting of hay.

All crops except first outtmg of bay -will be badly injured by water shortage,
and this fact is taken into account in estimating the crop yields.

The shortage came 25 days earlier this year than last. On July 18, 1918, a
dirt di&e was placed across the crest of the rock dam diverting all water into
the canals. The supply gradually diminished until on July 22 only about 5
secpnd-feet was available and during most of August there was none.

On June 23, 1919, the dirt dike was made. On July 7, we had about 8 second-
feet and the stream was rapidly diminishing. Indian farmers are much discour-
aged and some are talking of leaving -the project.

(From July, 1018, report]

On the 1st of the month the scarcity of water began to be felt, only one canal
being used at a time. On the 10th there was only enough for one irrigating
stream. This rapidly dwindled till there was none at all on the 20th. The matter
was taken up with the water master for the State, but the shortage for the whole
system seemed to be BO bad and the methods of water distribution so poor that
little or nothing could be done for the reservation..

The reservation must have storage. It seems now that the quickest way to
get it is for the Government to make arrangements with the Walker Kiver irriga-
tion district for temporary rights in one of the storage reservoirs to be built,
pending construction of the storage works on the reservation, drainage works
in Mason VaUey, or some other permanent storage provision.

tFrom April, 1920, report]

Weather has been mainly cool and windy with a few warm days in the latter
part of the month. Maximum. temperature, 78; minimum, 15; mean, 47.5;
precipitation, 0,02 inch.

Water distribution has been looked after rather closely in order to make a
smaU stream go as far as possible. A small amount of maintenance work has
been done.

The river has been very low, due to the late dry season last year and to the con-
tmued cool weather this spring. On the Sth of the month we requested the
State engineer to put a water commissioner on the river, which was done. He
states that since the 12th only 1870 priorities have been served. We are now
receiving only about 6 Becond-feet at our diversion, which is the lowest on the
river, but as this amount is a little more than our adjudicated rights of 1870
priority, rfc appears that nothing more is to be done but to wait for the spriug
run-off. It will not be possible to get enough water to all -the small grain patches
and gardens scattered over the project even by denying the hayfields, which are
better able to wait.

[from 1020 annual reportl

Water supply.—The principal disadvantage here is the uncertainty of the water
supply. The project has adjudicated rights amounting to 22.93 second-feet with
priorities dating from 1868 to 1886. Many of the older ranches in the valley
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above the reservation have rights older than those of the Indians, so tliat this
supply is uaualty partly or wholly cut off early in July. The rest of the reserva-
tion supply is flood water run-off in May and June.

last season it was necessary to divert all available water in the river on June
24. On July 1 there was only about 10 second-feet available; on July 10, S
gecond-feet; and on July 20 the supply was entirely exhausted. This season, on
account of cool weather which has held back the run-oflf, there has been suffi-
oient water to date, with exception of a shortage in the latter part of April and
the first part of May.

These conditions discourage the Indian farmers as well as curtailing production
of lands farmed. Cultivation of new lands is not advised, as this would only
add to present difficulties in water service.

In a number of instances during water shortage the superintendent of constrnc-
tion has examined into the State water master's methods of distribution and has
fourid that in each case -the Indians were receiving as much or more than their
decreed proportion. This, however, has been largely due to the fact that the
return flow from the irrigation above usually amounts to as much or more than
the share allotted to the reservation.

Storage studies. — A. report summarizing storage studies that have been made
was submitted in March. It is hoped that action can soon be taken in the matter
of providing funds for obtaining the necessary late season supply.

The Indians seem very much interested in the matter of storage. In Novem-
ber they made up a contribution and sent three of their number to Washington
to make an appeal for storage construction.

[From August, 1920, report]

On Walker River project no water for irrigation has been available during the
month. Very warm weather continued up to the 24th. Prom the 24tb to the
27th, 1.06 inches of rain fell, after which the weather has been cooler.

During the month the Indian farmers have harvested about 260 acres of wheat
and barley and have finished the second cutting of about 1,200 acres of alfalfa.
On account of the sudden failure of the water supply the second cutting of hay
is not as good as was expected and no third cutting will be had.

[From 1921 annual report]

The water shortage during the late irrigation season is our greatest disadvan-
tage. Until the present season we have been operating on the assumption that
this project had adjudicated rights of about 23 second-feet, dating back to 1868,
but the State engineer, under whose control the waters of Walker River have
been placed by the United States district court, has taken the stand that we
have no such rights and has been using every means possible to prevent us from
getting any water. It probably will be necessary to substantiate the Indians'
rights by legal action.

;ast year the -water was exhausted entirely by July 30, which was slightly
later than the two previous years. This year the indications are that we wil
have a later supply" than last year. The only ahoriage we have had fbis year
has^been in April, when the supply became as low as 3 sepond-feet.

These conditions discourage the Indian farm.ers as well as curtail production
in general, but more especially their garden products. Could they have a late
supply of water assured their garden products would be of considerable value,
both for market and home consumption. The soil and climate are favorable
for such farming.

A good many studies have been made with a view to developing a latejwater
supply in some form, but so far no economical scheme has been found. It has
been suggested that we raake^ arrangements to buy an interest fipra tlie Walker
River irrigation district in their Topaz Late Reservoir. This plan seems to have
more merit than any suggested so far, both as to practioabiUty and ecop.omy.
Present plans for Topaz Lake call for a storage capacity of 100,000 acre-feet at
a cost of approximately $7 per acre-foot, while the cost of the reservoir on the
reservation" would be $180,000 for less than 10,000 acre-feet of storage.

Under the circumstances we have discouraged the Indians from cultivating
any more new land, although many have expressed a desire to do so.

A casual investigation will disclose the fact that the Walker River Indians are
honestly eudcavonng to make the most of their opportunities. They have
proven themselves to be very good farmers and are steadily improving their
methods. They have for years raised good crops in the face of obstacles that
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would discourage the best of white farmers. Chief among these difBcuIties, of
course, is our lack of late water supply, which is getting more acute each year.

With the Walker River irrigation district's program of large storage reservoirs
on both rivers we are confronted with more problems, and has opened the dis-
cussion whether it will be of benefit to us or vice versa. Those who are in a
position to know say we will receive enough water from the return flow from
.Mason Valley to supply our needs, but i-fc is debatable whether such will be the
case.

It is recommended that we buy storage to the extent of 10,000 acre-feet and
t.hen make conclusions regarding the drainage situation. If it is proven that
drainage will supply our needs, we can then easily sell our storage, as there is
more land than apparent water supply in the Walker River Basin.

[From 1922 annual report]

The water supply on Walker River for the four years previous to this year
has been very disappointing. We usually had no water at all after the 1st of
August and some years we were without water on the 10th of July, just when it
is needed the greatest. From all appearances we will have_a good supply this
year, probably running throughout the year. The Walker River irrigatiQn dis-
trict has completed the construction of the first unit of storage at Topaz Lake.
We undoubtedly -will receive some benefit from their storage in the form of
return flow from Mason Valley. This being the first year of storage it is rather
difBcult to say just what benefit we will receive, but we intend to make observa-
tions and get all the data we can this year.

CROP BEPORT, WALKER BIVEn PBOJBCT

On Walker River there is a slight decrease in acreage from that of last year.
This was due almost entirely from the river overflowing its banks in several
places. A good many of the younger Indians would Uke very much to farm
their allotments but under the circumstances we discourage them until we have
assurance of a better water supply.

There are 92 Indian farmers on this project and 2 white farmers.
Crops are doing very weU this year; the first cutting of alfalfa is going to

average very nearly 2 tons per acre.
The Indian farmers had a very good year last year (1921), considering prices

in general. They disposed of two-lhirds of their hay crop at $14 to $16 per ton
while the remainder was sold to sheepmea at $6 per ton in the stack. Their
wheat crop was used for feed for poultry and for their season's supply of flour.
The sale of poultry is getting to be quite an item. in itself. One Indian sold 110
turkeys last Thanksgiving and received $328 in return. There are about 30
acres of potatoes planted "this year, which is ordinarily the big money crop in
this section. The farmers in the upper vaUeys raise from 8 to 16 tons to the acre.
The soil on this project is as goocTdr better than elsewhere in the Walker River
Basin, so there is no reason why potatoes should not do weU here. The average
orice for potatoes last year was $35 per ton.

[From 1924 annual report, Wallier River project]

Water supply. — The water supply during July, August, and September, 1923,
was very good, but this season has been very short; the supply being exhausted
entirely on June 15. There is sufficient water in the river, but the whites are
taking everything, leaving ua high and dry. We are supposed to have the oldest
right on the river, but that has been of no benefit to us so far.

Recommendalions and needs. — The greatest need at Walker River is an early
settlement of the water rights. The land in the Walker Kiver Basin far exceeds
the water supply, and if we do not get our land under cultivation before the
white men we are going to have trouble.

The extreme shortage of water this season shows the need of storage. This may
not be needed for several years, provided our rights are determined to be the
oldest on the river, but as our project develops we wiU eventually reach the point
where our requirements will exceed the low-water flow of both rivers. We have
kept records of the flow this year and on our last run of water from Mason Valley
we had nearly 60 seoond-feet of water at Parkers and the largest flow at our
diversion dam was 23 second-feet. Parkers is 18 miles above our dam. This
shows the big loss in dry weather.

usnnofi459

00144

Case 3:73-cv-00127-MMD-WGC Document 2 Filed 01/13/21 Page 43 of 131



H3

The Indians are going to be hard hit this year by the drought regardless of
what we do to get water for them. The white man will be just as bad off, so there
will be Uttlework for the Indians. This condition is .going to cause much hard-
ship and instead of doling out rations—the usual procedure—it. is recommended
that we endeavor to obtain a special appropriation to complete lateral A, canal
No. 2, or build a canal for the allotted lands above our project.

[From 1&25 onaaat report]

History and general conditions. — As previously reported, the season of 1924
was one of great misfortune and hardhship for the Indians of this reservation as
a result of the failure of the water supply. No water was available after June 15,
and practically all the crops, except the first crop of alfalfa and some gardens,
were, in consequence, a total loss. So acute was the drought that it is estimated
the Indians lost 200 head of their cattle, and a greater number were sold as a
result of conditions. The value of the crops lost is variously estimated at from
$40,000 to $55,000, and the resultant physical sufferinf; and discomfprt. weTe, of
course, great. Far worse, however, than the monetary loss and the physical
suflfering caused by loss of crops and stock incident to the lack of water is the
disoouragement and disappointment that will cause many of these Indians to
abandon their farms, and the lessons of industry and seU-relianee that the Indian
Service has for many years, and at considerablo expense, labored ceaselessly,
and in this case with considerable success, to instill, will in a large measure be
lost, as many of the Indians will doubtless revert into habits of shiftlessness,
laziness, and beggary.

As a result of extensive irrigation developments, including extensive irrigation
systems and storage reservoirs in the upper Walker River Valley, the water supply
available for these Indians has been gradually diminishing from year to year and
unless conditions are improved within a few years the water supply will, of
course, fail entirely. The question relative to the water rights of the Walker
River Indian Reservation has been before the United States at.fcorney at Reno,
Nov., in course of settlement for several months. It is not believed, however,
that the adjudication of the water lights on the Walker River, even though such
adjudication should result in the decree of all the water that can reasonably be
asked for the Walker River Indians, will solve the problem of the water supply
for the Walker River Indian Reservation. The loss of water through secpage as
it is conveyed down the channel of Walker River is known to be excesyive, and
if the water users on that part of the Walker River lying above the reservation
are required to pass a sufficient quantity of water for the irrigation of -the Walker
River Indians, thus standing the loss in transit, the result. would probably be
that a considerable area of land already developed by white water users may be
left without a water supply. In other -words, the loss of water in the river channel
will be so great that it is believed necessary in the interest of the economical use
of water to construct a storage reservoir as near the diversion works of the Indian
project as possible. This question of the construction of a storage reservoir for
the' Walker River Indian Reservation has been under consideration for several
years, but until recently no dam sites have been found that appeared feasible.
During the season of 1924, however, a more thorough se.aroh has been made and
two possible dam sites not heretofore considered have been found. Some pre-
liminary investigation work has been done at each of these sites, and wliile condi-
tions so far as disclosed seem to indicate the feasibility of them, it will be neces-
sary to make further investigations involving the excavation of test pits and
borings in the stream ohannelbefore the question of feasibility can be defiuitely
settled and estimate of the cost of construction prepared.

[From 1926 annual report}

Water supply. — The waters of Walker River constitute the supply of this proj-
ect, and though the flow during the fore part of the season has always exceeded
the demand, considerable difRcult.y has been experienced during t.he latter half
of the irrigation seasons in obtaining sufficient supply for the needs. Of late
years the construction of storage reservoirs by the Walker River irrigation dis-
trict, above the reservation, has served to regulate the flow of t.ho river, but owing
to the fact that no adjudication of water rights has ever been made, the water
supply for the Indians is largely at the mercy of the white users above. This
urioertainty has worked a li&rdship on the Indian farmers, especially in 1924,
when about 400 acres additional land was put in cultivation and the crop and
seed lost on account of inability to obtain sufficient water. In 192.5 tlie supply
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was ample for all needs, encouraging many to attempt to bring more new land
under cultivation. Tlie water supply for this season was sufficient up to June
14, but conditions indicate a serious shortage for the remainder of the season.
Efforts have been made by the foreman in charge, to induce the white users
above to release enough water to take care of the needs of the Indians, but to
date has proved futile.

In 1924 and 1925, surveys were made to determine irrigation data for use in
•the suit instituted for the purpose of adjudicating the water rights of the Indians,
but to date no decision has been rendered. The satisfactory settlement of water
rights will not, however, solve all the water supply problems on this reservation,
as the natural flow of the river is insufficient for the full development of the
project without storage facilities by which the early run-off could be conserved.
Investigations and surveys for storage possibilities were made during the years
of 1918 to 1921, and further surveys were made of possible reservoir sites in
conjunction with the adjudication surveys in 1924 and 1925.

From all of the foregoing, it is plainly apparent that the Indians
have suffered considerably from the lack of a late season water supply
and that efforts to promote their agricultural development has been
;reatly hampered by past irrigation difficulties and water supply
[eficiencies. Chief Engineer Code's report in 1906 indicates that

apparently some action on the part of the United States in parfcioipafc-
ing in the suit, Pacific Livestock Co. v. T. B. Rickey et al., instituted
in 1902 and terminated in 1919, by decree No. 731, was con.tem-
plated. It is unfortunate thafc all water rights of the entire Walker
River Basin were not established by this decree.

The immediate need for storage will depend largely upon the
outcome of the suit now pending before the United States District
Court of Nevada, United States v. Walker River Irrigation District et
al. (in equity, C-125), in which the United States see£s to establish for
the Indians a vested right to 150 second-feet of the waters of Walker
Kiver and tributaries thereof, with November 29, 1859, as date of
priority, and to deternune the relative rights and priorities of users
in California who were not parties to decree No. 731. This suit
was instituted in June, 1924, after various unsuccessful attempts on
the part of reservation and irrigation ofBcials to secure water for the
Indians that year, and was largely precipitated by the remarks of
the president of the board of directors of the Walker River irrigation
district, to the effect that "the Indians had no rights, never had and
never would get any, and that there was no occasion for granting any
further concessions." (See letter of January 2, 1926, from Supfc.
G. A. Trotter to Commissioner of Indian Affairs.) At this time,
Mr. J. A. Beemer, chief engineer for the Walker River irrigation
district, was also water commissioner on the Walker River, appointed
by the United States district court to distribute waters under decree
No. 731.

Realizing that the -water supply for that year (1924) would be
extremely short and that under the existing conditions on the river
there would be very little water for the reservation, Supervising
Engineer Engle and Supermtendent Trotter advised the commissioner
on April 4, 1924, of conditions, aud urged that immediate action
be taken to insure a water supply for the year and to protect the
rights of the Indians.

The matter was presented to the United States Attorney General on
June 11, 1924, who immediately wired the United States district
attorney to take whatever action was necessary to secure water for
the Indians. It appears, since the United States was not a party to
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decree Xo. 731, that the United States attorney was doubtful whether
anythmg could be accomplished unless suit was filed by the United
States to establish the rights for the reservation.

Following are copies of telegrams and correspondence reg&rdiag the
subject:

[Telegram ]

REXO, NBV., June IS, 1934.

SUFBMNTBNBBNT WALKBB RIVER INDIAN RBSBItVATION,
Schurz, Ner.:

Attorney General directs that I consult you and take whatever action neces-
sary to secure irrigation water. Please advise.

UNITBD STATES ATTOBNBY.

DEPARTMENT OF JCBTICB,
OFPICB OF THE UNITED STATES ATTORNBT,

Reno, Nev., June IS, 19S4.
Mr. BEBMBK,

WaVtw River Water Commissioner,
Yerrington, Nev.

DBA.B MB. BEBMBB: I have instructions from the Attorney General of the
United States promptly to take whatever action is necessary to secure irrigation
water for the lands on the Walker River Indian Reservation. I have gone over
and the matter very carefully with Mr. Trotter, superintendent of the reservation,
Mr. Kronquist, nrigation engineer, and have been informed by them that some
days ago they expressed themselves to you as being satisfied, in view of the great
shortage of water, with a minimum of a continuous flow of 22 second-feet, if it
should be delivered to the reservation during the remainder of the imgating
season. Superintendent Trotter says there is some difficulty complying with this
request, because the farmers do not understand the situation and are not aware
of the legal rights of the United States so far as Indian reservation lands are
concecnea.

For your information, Indians and United States soldiers began the irrigation
of lands in the Walker River Indian Reservation during the year 1858 oa what is
now known as the Walker River Indian Reservation. The reservation was set
aside and reserved to the Indians in the year 1859. Inasmuch as the earliest
rights on the part of the white men did not accrue until the year 1860, as shown
by the court decree of the United States District Court for the District of Nevada,
made and entered in the year 19l8j in a proceeding to which the United States
was not a party, it is cle&r that lands on the Indian reservations have first rights
to the use of water. If the Government ^should insist upon it, undoubtedly all
the water of the Walker River and all of its tributaries, including both the East
and West Walker, could be taken during this year by the Government for use on
the Walker Indian Keservation lands. That, however, would work such a great
hardship on white farmers that, unless compelled to do so, the Government is not
disposed to stand upon all of its rights. The minimum of 22 seoond-feet would
serve only for necessary and beneficial irrigation of gardens and some grain lands,
and one irrigation, for the second crop of alfalfa. By limiting itself to that
amount the Government would lose many thousands of dollars in crops, but
even so, the superintendent believes that, under all circumstances, itis advisable
to yield in part to the suffering farmers who have water rights much later in time
to those of the Government on the Indian reservation.

I would appreciate it if you would inform Superintendent Trotter forthwith,
and would also inform me, -n-hether or not you can arrange the delivery of 22
secoad-feet. If you can not make such an arrangement, we would like to know
it at as early a date as possible.

In the event you desire any information as to the rights of the Government, or
in the event any of the farmers concerned desire any data, either Mr. Trotter OT I
will be glad to give the details.

'ery truly yours,
GEORGE SPRINGMEYEB,

United States Attorney.
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YBBrNOTON, NEV., June 14, 1984.
Mr. GBOROB SPBINGMEYEB,

United States Attorney, District of Nevada,
Reno, Nev.

DEAB MB. SFBINGMEYBB: Your letter of the l3th instant relative to the need
of water on Walker River Indian Reservation has been received.

The water rights of the reservation have never been determined, according to
any informa'fcion I have been able to obtain. I would, therefore, greatly appre-
•ciate it if you will furnish the detailed information mentioned in the last para-
.graph of your letter. Please advise me also whether I am authorized, as Federal
court commissioner, to deliver this water.

(Copy to Mr. G. A. Trotter, superintendent Walker River Indian Reservation,
Sohurz, Nev.)

Very truly,
JOHN A. BBBMBB, Water Commissioner.

RE WALKEB KlVBR RBSBRVATION WATBB RlOHTS

OFFICE 0V TEE UNITED STATES ATTORNEY,
DISTRICT OP NEVADA,
Reno, Nev., June 20, 19S4.

Mr. G. A. TKOTTBR,
Siiperinteizdent Walker River Indian Agency,

Schurz, Neo.

DBAB MR. TBOTTBB: Your letter of June 17 with incloaure:
I am glad to have your statement to the effect that you are quite sure the

water commissioner will furnish water for irrigation of the second crop of alfalfa,
provided he receives authority to act and the river does not fail entirely before
that time. As you say, this would of course carry out the terms of the verbal
agreement, and there would be no necessity for court action.

I have sent Mr. Beemer a copy of the records showing the request for the set-
ting aside of the Walker River Indian Reservation in 1859,_and I have written
that it is my opinion he should deliver whatever waters the Indians on the reser-
vation are entitled to receive to them. I am wondering whether Mr. Beemer
feels he should have authority of court. If so, there may be some difficulty.
I hardly know how to proceed, because the United States is not a party to the
suit in which he is the conuiussioner. I wish y-ou would, if possible, ask him
about this and learn whether or not he is satisfied to act upon my opinion, or
whether he will require something further.

Very truly yours,
GBOEGB SPRINGMBTEB,

United States Attorney.

WALKER RlVEB INDIAN AGEKCT,
Schurz, Nev., July 16, 192^..

COMMISSIONER OP INDIAN APFAIBS,
Washington, D. C.

DEAR SIR: The following is a report on the water situation on the Walker
River Reservation and the'action taken with reference to securing relief for the
Indians.

On June 12 a. telegram was received by me from the United States attorney in
wliich he advised •fch-at the Attorney General directs for me to consult with him
and take whatever action necessary to secure irrigation water. I wired him that
I would consult with him in Reno the following day,

In company with Mr. Kronquist, the irrigation foreman located^ here, I went to
Reno on June 13 and talked the matter over with the United States attorney.
Mr. Kronquist, who has been handling_the water situation at this place for several
years and was in close touch with Mr. Beemer, the^water commissioner, as well as
myself, were of the opinion that a letter from the United States attoruey showing
the rights of the Indians would be sufficient for him to act and allow us water for
one irrigation. . _. _

Accordingly, the L'nited States attorney addressed Mr. Beeiner with relation
to the rights of the Indians, a copy of the letter being inclosed. In reply to this
letter, Mr. Beemer, on June 14,~1924, wrote the Tfmted States attorney. (Sco
preceding letter.)
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I received no carbon copy of the letter from the United States attorney to Mr.
Beemer but am inclosing copy of letter from Mr. Beemer to Mr. Kronquist and
myself with quotation from this letter. This letter was dated June 19. Mr.
Krouquist and myself both talked with Mr. Beemer and found that he would do
nothing without a direct order from the Federal court.

As Mr. Kronquist had business in Reno, he consulted with the United States
attorney, and on June 21 1924, he called me by telephone and advised me that
the United States attorney had requested me to wire your office for certified
copies of order of November 29, 1859 for use in.bringing suit for the purpose of
determining the rights of the Indians. In this telephone message Mr. Kron-
quist advised me that the United States attorney wished for me to secure a list
of all water users on both East and West Walker River, as it was necessary for all
to be enumerated in bringing this suit.

I secured the lists from the records at Bridgeport, Calif., and Yerington, Nev.,
and mailed same to the United States attorney on June 25, 1924. On June 28,
1924, I received a letter from the United States attorney, as follows:

"Your letter of June 25. This will enable me to prepare the necessary
pleadings. I hope, howwer, that it wiU. not be necessary to take this aotionj
and I am anxiously awaiting word from you as to any change in attitude on the
part of the water commissioner. Of course, if you are not receiving the water to
which you are entitled, any other plan than to file suit might not properly be
followed.

'' As soon as you get the certified copies of the orders from Washington, please
send them to me aud advise me definitely as to the necessity for suit."

The above letter was dated June 26, 1924.
On receipt of this letter, I wired the United States attorney as follows:
"Your letter 26th. Requested certified copy order mailed you direct. No

chance change attitude water commissioner. Unless immediate action, taken
crops will be burned up."

In answer to the above the United States attorney wired for Mr. Kronquist or
myself to come to Reno July 1 to assist in drawing papers and stated that the
matter would be presented in court on July 3 and to bring witnesses on that
date. As I was ill when the message ivas received, Mr. Kroaquist appeared on
July 1, and on July 3 a restraining order was issued by the court allowing 12
second-feet of natural flow of water for the Indians of the reservation.

The restraining order was returnable oa July 10 and on that date we appeared,
as did the drainage people with their attorneys. The judge, when he found a
disposition on the part of the attorneys to contest the case and not allow one
irrigation for the present year which was all we were asking, advised that some
agreement should be entered into in order that some relief could be furnished the
Indians.

After the United States had presented evidence and had rested, a recess -n-as
called in order that some arrangements could be made by which some relief could
be given the reservation without working too great a hardship on the upper river
water users.

In the meeting arranged between the United States attorney and the Indian
representatives with the attorneys of the water users, it was agreed that water
should be stored in the Topaz Reservoir for a period for five days. That water
from the East Branch of the Walker River should be allowed -to flow down the
bed of the river for ^ like period, thus priming the river bed and giving more
assurance of a sufficient amount to be delivered at the headgates on the reserva-
tion to be of benefit.

There was some difterence of opinion among the attorneys as to the jurisdic-
tion of the Federal court of the Nevada district extending over the portion of the
drainage basin in California, but the United States attorney claimed jurisdiction
in a case where the United States Government was a party, and papers were
served on the California users by the United States marshal from California.

In the court order containing the provisions of the agreement entered into, the
water commissioner at Yerington was to handle the irrigation for the district
with the assistance of the imgation foreman, Mr. ICronquist. The matter is
now being arranged for the delivery of the water as noted, and it is hoped that
some benefit may result, although I am of the opinion that it is too late to be of
benefit for any of the crops with the exception of a second crop of alfalfa.

A report wiU be made covering the delivery of the water and the results obtained
as soon as this irrigation has been made. The attorneys for the water users on
the upper river have made the claim that the natural flow of the river has fallen
so low that this attempt to send water to the reservation as arrangements have
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been made will be useless. This can only be proven by actual experiment and
even if the crops are not benefited, stock water wiU be supplied for a time.

Very truly yours,
C. A. TKOTTBB, Sztperinlendent.

Under decree No. 731 certaui rights for the reservation were
allowed by Special Master Henry ThurteU, as follows:
1868, 4,70 cubic feet of water per second for 385.95 acres.
1873, 3.55 cubic feet of water per second for 295.80 acres.
1875, 6.15 cubic feet of water per second for 512.80 acres.
1883, 7.50 cubic feet of water per second for 625.20 acres.
1886, 1.03 cubic feet of water per second for 85.80 acres.

Under conditions such as existed during the years 1924 and 1926
these findings would be of no value during the months of July,
August, and September, as priorifcies of 1867 or earlier could not be
supplied by the normal river flow. (See Table III, p. 31.)

Regarding the question of Indian rights and the necessity for com-
plying with local iormalities and laws, the followmg departmental
letter on the subject, is offered as explanation:

DEFAUTMBNT Of THE INTERIOR,
OFFICE OF INDIAN AFFAIBS,

Washington, December 8, 19SO.
Mr. JAMES E. JBNKINS,

Superintendent, Walker River School.

MY DEAR MR. JBNKINS: The office is in reoeiDt of vour letter of November 17,
1920, inclosing notice from the State engineer of Nevada relative to proof oi
beneficial use of water to be used for irrigation purposes on the Walker River
Reservation.

In the absence of legislation by Congress the lauds and water rights belonging
t.o Indians within Indian reservations are not subject to the operation of State
statutes. As a matter of law, therefore, the Indians or the Indian Service repre-
senting the Federal Government can not be compelled to comply with State
statutes relating to the acquisition of water rights. As a matter of comity or
courtesy to State officials, however, it. has been the practice to at least advise
such officials of the rights of the Indians in order that due notice may be had
thereof in adjudications by State officers of water rights pertaining to lands in
white ownership. The actual filing of an application for permit pursuant to
State statutes is not necessary and appears to have been undertaken through
a misconception of the situation with reference to matters of this kind. Your
action in partly filling out the blank form showing proof of beneficial use, while
not absolutely necessary in order to protect the" water rights of the Indians,
was not at least improper, in that it is not seen how any direct injury will resul
therefrom. The chief diiBculty in matters of this kind is the impression created
in the minds of State officials and others that compliance with the State law, or
attempts to comply with such law, is an admission that the State and State
officers have jurisdiction over the matter involved therein^ If it is thoroughly
understood that such officers have no positive jurisdiction over the Indian water
rights but that the endeavor to comply with the State statutes is merely for the
purpose of notifying State officers and the public at large of the claimed rights
of the Indians, the proceedings had in such endeavors to comply with State
statutes would simply make of record the rights of the Indians in the premises.
Your action in declining to remit the filing-fee required by State statutes was
perfectly proper under the circumstances, ~ Neither your letter of the 17th nor
the inclosures attached thereto disclose the acreage on which proof of beneficial
use of water was attempted to be proven under the permit previously filed.
Such informa-tiion could have well been given, but it should be understood that the
failure of either the Indians or auy one connected with the service to offer proof
of beneficial use within the time required by State statutes will in no way jeopard-
ize the rights of the Indians under these circumstances, these property rights of
the Indians not being subject to the laws of the State.

Very truly yours,
E. B. MBBITT,

Assistant Commissioner.
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In view of the sorious situation threafcening damage and loss of
crops for the Indians then existing, and the necessity of forcing
recognition on the part of white water users along the river of the
rights of the Indians, it was deemed necessary to esfc&blish these
rights b^ appropriate action m the Federal courts. Accordmgly, the
action—United States v. WaUcer River Irrigation District et al. (in
Equity C-125)—was filed, and a temporary restrammg order obtained
on July 3, 1924, and the preUmiaary hearing set for July 10, 1924.
A stipulation as to rights and river operation, pending the issue of a
final decree by the courfc, was drawn up and approved by the court
on July 11. The water commissioner made an attempt to deliver
water accordmg to stipulation, but was unsuccessful because of the
impossibility of controlliag water in the river under the conditions
of diversion and lack of suitable head gates along the river which
could not be locked; and being an employee of the district, it is
believed was somewhat reluctant to enforce any drastic measures
that might anfcagonize his employers and jeopardize his position with
the district.

As a consequence, the crops of the reservation suffered considerably,
and many were a total loss, there being no water available for u-riga-
tion after June 15, 1924. The terms of the original stipulation were
unfavorable to the United States, and ifc was not until September,
1925, after several stipulations had been proposed, that terms accept-
able to aU parties were fmaJly accepted.

Briefly, the stipulation provides that the priorities of those rights,
which have been adjudicated and set up m decree No. 731, shall be
made a part of the final decree and be placed ia what is known as
Schedule A. Schedule B wUl consist of those rights which have not
been determined, viz, those of the Government; for the Indians and
the lands in California.

Action on the part of the United States attorney was slow, and
progress ia the case would have been delayed had not the present
season (1926) been very similar to 1924. Attempts to secure water
for the reservation m i 926 were unsuccessful, and the several com-
missioners on river distribution failed to enforce the stipulation of
the court. The resignation of the United States attorney m the mid-
die of the season delayed action. In order to further hasten action
Mr. Cole L. Harw^ood, of Reno, Nev., was appointed special assist-
ant to the Attorney General to act as counsel for tbe United States
and to have immediate charge of the prosecution of the case under
the general supervision of Mr, Ethelberfc Ward, of Denver, Colo.,
whose time and attention was so required for numerous other cases
of the Department of Justice that he was unable to look after the
legal details iavolved in the Walker River case; under this personnel
an early settlement is promised. The "Am.ended bUl of complaint"
was filed March 19,1926, and the "BU1 of particulars" on October 19,
1926.

The river above the reservation was completely dry from July 26
to October 29 of this year (1926), aud it was only by constant effort
that water for Indian livestock was then secured, the Indians being
entirely without water for irrigation or livestock from July 26 to
October 29.
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Various assumptions and statements have been made by opposiug
interests regarding river losses and return flow, but these are entirely
without foundation, as no systematic measurements or studies have
been made by tlie -water commissioners to determine these. Pro-
posed investigations along this line have been opposed by the Walker
River irrigation district because of the added expense to river dis-
tribution.

It is hoped that the Federal court, will, for the coming season,
appoint a competent water master to distribute the waters of the
river and make such measurements and studies as are necessary to
determine transmission losses and the dependable increments of re-
turn flow that might increase the general efficiency of the river.

It is not believed that the adjudication 'of the water rights on the
Walkfer River, even though such adjudicafcion should result in the
decree of a reasonable amouafc of water for the Walker River Indian
Reservation, wiU solve the problem of the water supply for all time.
What the final decree of the court will be in fche pendmg case can not
be predicted. It is also very probable that rights will be defined with
certain Imiitations, depending upon tlie beneficial use of water.

With the recommended final decree of the courfc in the near-by
Truckee River case—United States v. Orr Ditch Co.—m which the
Pyramid Lake Indian Reservation lands are granted water with the
first priority as of 1859—as a precedent, it is assumed that the
Walker River adjudication will result m a similar decree. In ac-
cordance with this decree they would not be entitled to divert the
full amount decreed but only a proj)orfcionate quantity, based upon
the actual area in cultivation. On this basis, ia ordinary years it is
not likely to seTionsly deplete the river to the detriment of whites in
the valleys above, but ia years of extreme drouth, such as 1924 and
1926, and with only a slightly increased area over the present irri-
gated area, a similar decree would entitle the Indians to the greater
part of the entire river flow m the late season months.

Ifc is entirely probable that certain rights of settlers and white
water users in the valleys above the reservation, who settled upon
and developed these lands ta good faith, laboring to provide them-
selves with homes, and whose efforts have further increased the re-
sources of the country, will apparently be entitled to some recognition.

It is plainly manifest that if all of the present imgable area of the
Walker River Basin is to be irrigated and cultivated, that more
storage is required, particularly if the Walker River irrigation dis-
trict consmnmate the plans for irrigating their entire irrigable area
of 165,000 acres upon which the apportionment of benefits of present
storage development expenditure has been made. If the courts es-
tabli&h. rights upon the principal of beneficial use, and on the basis
of the general welfare of public interest and society as a whole, it is
doubtful whether the Indians could contmue to hold a full right for
all lands with the earliest priority. It apparently would be unjust to
confiscate or deprive the early white settlers of water rights developed
by the long use of water in the establishment of homesteads and by
the continued culfcivation of lands they have reolaimed. It is also
unjust to permit the continued expansion and development of lands
to the detriment of the patient Indian, who, naturally lacking the
agricultural and land-development instmct, has been less aggressive
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and ambitious in makmg use of waters available. The doctrine of
beneficial use, and the greatest economic use for the general public
welfa.re, should not permit the continued excessive use of water by
large corporate interests whose wasteful and extravagant methods of
use are water-loggiag large areas of land, rendering it unfit for in-
tensive agricultural development and greater returns.

That there are return flows, and increments to the river B.OW
from subsurface percolation and seepage, is not denied, but measure-
meats and investigations of river to determine these are so few- that
no definite conclusions may be established pr reliance placed upon
these in determinmg the water supply available from this source.
It is also questionable whether these increments offset canal seepage
and transmission losses as stated in other investigations and reports
on the Walker Eiver water supply.

From the stimdpoint of public interest, the fullest and most
economical use of the water supply will be obtained by the construo-
tion of a reservoir below Mason Valley, and above the reservation
lands. Lower Mason Valley must ultimately of necessity be drained,
and this increment to the river utilized and conserved. The cliar-
act.eristic flood rua-oif of the river occurs generally during June, and
with the ultimate development of all storage sites in the higher
watersheds, there will be considerable run-off from lower watersheds
that can nofc be utilized unless conserved by storage on the lower
reaches of the river. The lower reservoir is needed for conserving
bank storage—that is, the increment to stream flow derived from
the slow return during the late season, of water filling the sands and
subsurface voids in the immediate river flood plains during high
water, or periods of maximum flow. This return flow occurs some-
times so late in the season that it can not be utilized for irrigation.

Under conditions existing during 1924 and 1926, when the stream
run-off was extremely deficient, the entire normal flow of both the
East and West Walker Rivers, neglecting the factor of return flows
and other increments, during the months of July, August, and Sep-
tember, would be required to img&te the present area in cultivation
on the reservation. The reservation diversions are approximately
100 miles from the main source of supply and carrying this small
quantity of water in a large river bed would result in considerable loss,
especially in the section of river between the last Mason Valley
diversion and the reservation diversion. During July and August the
loss by evaporation alone is quite noticeable; the river bed consists
entirely of shifting sands and the small quantity of water required for
the reservation spreads out in the river channel to a considerable
width, and on an average of less than a foot in depth. The reservation
diversion is located so far from the source of supply that satisfactory
service can not be maintained without some storage and reserve
supply near the canal headgates, and points of diversion available
for immediate release and irrigation demand.

The necessity of providing some storage for the irrigation of reser-
vation lands is accepted, and more especially is it required if all irri-
gable. Indian allotments are to be imgated aud cultivated. The
ultimate total reservoir storage that wfll be required can not be defi-
nitely determined until it is known what rights to tho normal river
flow will be established for the Indians in the present water adjudica-
t.ion suit BOW pending before the United States district court.
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It is very essential that certain normal flow rights or priority of
appropria.tion of natural stream flow during the irrigation season be
established. The Walker River irrigation district has been granted
by division of water rights of California permits to appropriate and
store a total of 292,200 acre-feet of water from the East and West
Walker Rivers, of which storage for 92,500 acre-feet has been devel-
oped. If the total development is carried to completion, or construc-
tion begun by the district on permits for the Leavitfc and Pickle
Meadows Reservoirs by August 1, 1927, the entire average surplus
rim-off of the river wfll be appropriated, and the reservation left
dependent upon uncertain return flows and the mtermittent run-oft's
of lower watersheds. The tables on the foUowmg page, while not
complete, give the annual run-off of the river at the Wabuska sta-
tion, which, is below all Mason Valley diversions and above the reser-
vation. The figures indicat.s the run-off available for use on the
Walker River Reservation. The Schurz station gives the run-off
or annual waste into Walker Lake. During 1924, 1925, and 1926 less
than 30,000 acre-feet each year was available for the reservation. If
the district had the additional storage reservoirs contemplated in
operation and priorities of appropriation enforced, there would have
been no water available for t.he. past three yeai-s for the Indians except
what normal flow during the irrigation season was allowed to reach
the reservation at the discretion of t.he river water commissioner.

Annual run-off ty months — in acre-feet

BELOW ALL WHITE DIVERSIONS AND ABOVE BESERVATION

IFrom records of 17. 8. Geological Suryey]

Year

1904 I-.
1805 I-.
1908 1—
1907 I...
1920'—.
1921'...
1922 '„.
1923'...
1924'.-.
1925'--.

Mean-.
Mean

flow'-

Jan.

11,66(
13,33(

111; 6M
'13.33C

S,32C
10;80C
5;32(
7,076

<7,66C
'2U

8,641

UI

Feb.

7,18;
U,7W
' 7.18E
'U;78C

4,62(
1I;20C
10;40C
7.40C

<8,6M
'iM

8,036

M3

Mar.

8,05'
1S,BO<
'8,05'

'IS; I
4,
fl;22(
1,131

12,17S
' 3,07C

1,20C
8,463

13S

Apr.

6,727'
9;3301

'6,727'

May

18,93'
8,1B;

29,Sfl(
'B.330;129,9a

S04i
881

17,600,
13;111'

< 5961
VM\

6,617'

III.

S,74(
6,73(

w,w
16.0W.

\< 36f
2,72(

16,84i

274

June

36,97;
I7,S5(
62,82(
3S',OW
12,80C
17.90C

t02,OOC
20;OOC

<29E
2.02C

30, ME

sw

July

21,83;
3,58;

S4,S(X
fl3;OOC
3,18C
.5,77C

46; 80C
13,OIS

I US
3.60C

24;531

wo

Aug. Sept,

7.024 1,4931
400' 1201

% 235. 4,030'

Oct.

10,24;
la

'4,03[
1^000. '030!'10;24E

544 3661
437 2321

2,780i 803|
B,0*li I1,1C4|

0: ' O!
6,760] 2,220|
e; 322! 2; Mal

1031 411

69E
42i

3,82i
U; HOC

c
3,22C
4,07S

76

Nov.

0,931
891

'1, (XX
'6,931

4,98(
i,3a
v',w
9;6a

c
2,6«
4;33(

7E

Dec.

4,55.
2,761

'2,761
'4.5S-

9,101
4,341

U,3(X
8,301

(
1,99(
5,061

8i

Total

HI,629
84,517

>38;087
'21,643
62,799
68,255

'68,921
L37,739
20,775
27,784

128,018

' Stationlocated 300 feet above railroad bridgeolS. P. Tonopah Branch R.B.
' Estimated.
• Station located on Parkcr ranch I mile below raikoad bridge.
< Monthly reports completed by U. S. Geological Survey estimates.
' Seeond-feet."
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BELOW BESEEVATION DIVERSIONS—SHOWS RUN.OPF INTO WALEEB LAKE

Yt-ar

19U-...
I915-...
1916...
1917.-..
1918-..-i
1919.-.'
1920-...
1921.---I
1922....I
1923..--.
1924-.-.i
1925....i

Mean.—

Mean
flow,
scc-
oud-

feet...

Jan.

36,701
12,301
15, KX
16;7(X
9,161
3; 051
8,481

10, UX
2;78(
S, 61;
7;75<

17i

10,971

17E

' Estimated.

Feb.

26,70(
13;60C
28.80C
10;20C
8;89C

•8;89(
5.02(
U.89C
7;1M
8.244
8.22C

c

12,051

206

Mar.

33.301
u,m
B3:30(
17.301
u, ax
'3; (XX

1; 651
2,68<
7;58(

l2,W.
2;98(

(

11.1ft

18S

Apr.

67,5<X
14,S(K
43,60(
Z?;70C
14;70C
16; (UK

(
w

17,8<X]
10,218

333
c

16,9U

284

May

92,201
18; 4U
43,40<
37.CXX

7; 071
w'.w

3, &1(
1,27(

40;6(X
n',w

Hi
35(

25,36;

412

June

115,OOC
42.70C
56.10C
73,800
59; Odd
25,40C
6.TX

10,50C
94:000
17,518

42
0

41,732

701

July

68,90(
83.20C
39,9(X
62.00C
a.w.

31
2.40C
1.72C

47; SW
9.722

0
sai

2l,S7S

356

Aug.

22,3(X
67C

1,84C
2,9Z<1

61
81
c

42
678
252

0
3,84C

2,715

14

Sept.

3,2«
28t
lOt

6'i
3C
3C
c

«.
184

6,»7C
c

190

933

16

Oct.

1,480
8,782
2,300

13,800

11,000
0
0

2,186
13,300

0
'3,000

4,638

71

Nov.

9.ICC
16,10C
6,30(

16, MM
7.WC

12,90C
-1;42C

612
7,444
8,81(1

0
•2,00(1

7,277

123

Dec. Total

13,800:480,330
I1.300;185,Wl
12,300'282,OflU
10;C00.293,382
9,280130,941

H,100!146,832
8,480 37,210
1; 410'38; 240

12.100:239,-160
7,090 114,668

01 lfl.473
11.9801 13.069

9,087165,653

I

148i.

The total water supply annually required for the irrigation of the
present allotted area of 10,060 acres, assuming a duty of 3 acre-feet
per acre at the land, or a gross duty of approximately 4.5 acre-feet
per acre, -mil be approximately 45,000 acre-feet, plus reservoir losses.

Opinions as to the duty of water in the Walker River Basin are
quite variable, and an exacfc duty has not been seriously considered
because of the large percentage of return flow assumed, wherein the
actual irrigation capacity of the stream is assumed as being much
greater than the apparent capacity. While several engineers in re-
porting on the Walker River water supply have assumed the duty of
water at 3 acre-feefc per acre gross, it is doubtful whether this figure
has been attained. The irrigation season is generally from April 1
to October 1, or a season of 180 days. While in some years very
little water is required during April and the latter part of September,
some irrigation is necessary for forage crops aud pasture,

The following duties of water have been used in the various reports
on the subject, with the theoretical use by months as shown:

Duly of water, acre-feet per acre per year

Month

April.
May
JUB6
July.
August
September.

Total.
At diversion (acre-feet)

J.O.
Stevens's
report,
1016, at

diversion

0.30
.54
.66
.66
.BO
.24

3.00

J.A.
Beemer's
report,
1922, at

diveisloa

0.24
.64
.72
.78
.M
.18

3.00

L.A..
Palmer*;
report;,
1922, at

land.

0.21
.47
.62
.67
.47
.16

2.60

Becom-
mended

[or reserva-
tion at
land

0.20
.40
.76
.90
.60
.15

3.00
4.60

The Stevens report assumes a net duty of 2 aore-feet per acre at the
land, or 3 acre-feet gross at river diversion. The Beenier report also
assumes a gross duty of 3 acre-feefc per acre at river diversion, but with
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somewhat different, monthly use. The Palmer report is the net duty
at the land, and assumes that transmission losses are balanced by
return flows and apparently amounts to a gross diversion of 3 acre.-feet,
or more, at river diversion. The Nevada water law has fixed the gross
duty of water for general use throughout the State, at 100 acres per
second-foot continuous flow, amounting to 3.6 acre-feet per acre for
the six months season. Under decree No. 731 the court granted some
rights for as much as 1.6 second-feet per hundred acres, which on
a continuous flow basis, will amount to 5.7 acre-feet per acre per season
of 180 days.

Our experience in Idaho and Utah would indicate that maximum
use in June and July is considerably greater than that assumed in the
above reports, and no doubfc diversion on the Walker Eiver in the
upper valleys has far exceeded that assumed, because of great return
flows assumed and moreover, because the actual net area irrigated is
considerably less than figures reported, or the areas under decreed
rights. From the casual examination made of Walker River irriga-
tion, it is believed that actual river diversion for the net area irritated
would be nearer 5 acre-feot per acre than 3 acre-feet. Past operation
experience indicates that transmission and evaporation losses are
large in- the lower Walker Lake Valley. There are no return flows in
the valley to supplement the. river flows, and it is believed that a gross
duty of 4.5 acre-feet per acre at river diversions for the reservation
lands is very coase.rvafcive.

STORAGE FOR BESEKVATION LANDS

In the report of Engineer J. A. Beemer, of March 25, 1920, the
following plans for obtaining a supplementary water supply for the
Walker River Indian Resprvation, were proposed:

(1) Storage on reservation.
(2) Alkali Lake storage.
(3) Leavitt Meadows storage.
(4) Bridgeport Meadows storage.
(5) Twin Lakes storage.
(6) Drainage of Mason Valley lands.
(7) Lowering river bed to drain Mason Valley lauds.
(8) Awaiting development of the district and using run-off from irrigated lands

above the reservation. (Copy of report in appendix.)

Storage on the reservation is now considered the most feasible and
practicable plan and will be discussed in detail subsequently. Stor-
age has already been developed under plans 2 and 4 by the Walker
Kiver irrigation district in the construction of the Topaz (formerly
Alkali Lake) and Bridgeport Reservoirs. The district has permits
pending for the development of the Leavitt Meadows and Twin
Lakes storage sites in addition to the development of storage at
Pickle Meadows on West Walker Eiver, not named above, under
dans 3 and 5. These reservoir sites are all located at or near the
leadwaters of the Walker River and from. 60 to 100 miles from the

reservation diversions. They are too distant for efficient regulation
and control and under the present system of river regulation the
transmission of water released would be very uncertain, troublesome,
and expensive.

The drainage of Mason Valley lands, with the improvement of the
river channel and the water supply available from return flows and
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wastes from the district lands, are propositions that would not justify
expenditure by the United States. The results to be derived from
such proposed work would be very uncertain. The lands of lower
Mason VaUey must ultimately of necessity be drained or they will
be -worthless for agriculture. The return flew from this source and
wastes from irrigation of district lands when they enter the river
channel again, constitute normal river flow subject to public regula-
tions and will be available to those best situated to beneficially use
them, thus increasmg the general efficiency and scope of the whole
river water supply from which &U rights will be benefited. This
development, wluch will gradually be attained in improved river
administration and the reclamation of lands concerned is entirely
outside the province of the United States in seeking an additional
water supply for reservation lands.

Storage on the reservation is recommended' for the following
reasons: First, the reservoir would be near the land to be served,
whicli would facilitate regulation and delivery; second, the expense
of operation and mamtenance would be less than on a reservoir
located at a considerable distance from project lands; third, a reser-
voir on the reservation would result in the conservation of the general
water supply of the entire river and a better utilization of return
and seepage flows. Water that might otherwise waste into Walker
Lake can be conserved for irrigation use. A reservoir on the reser-
vation or below M^ason V&Uey -vnQ. increase the general efE.cienoy of
the river water supply and a much higher apparent duty of water
obtained.

WEBEB. SESEKVOIR SITE

The site of the dam proposed in the Beemer report, known as the
Weber site, is located about 9 miles above Sohurz, and 2^ miles
above the diversion dam for the present irrigated area of the projeol;
in the lower vaUey. This site has been thoroughly investigated and
tested. The several dams proposed in the Beemer report were 40
feet in height above the river bed, elevation 4,180, and the maximum
storage of the reservoir, with a water surface elevation of 4,212, was
9,600 acre-feet.

The estimated costs of proposed dams were as follows (details of
plans and estimates of Beemer report in Appendix C):
Earth-fiU dam, estimated total cost-------------------------- S110, 000. 00

Cost per acre-foot of storage----------------------------- 11. 48

E&rth-fill dam. with eiplion spUlway_--.-------_.-------------- 100, 000. 00
Cost per acre-foot of storage- _„_-__-----_-_----_--------- 10. 42

Concrete dam, estimated total cost--—--------------„-------- 120, 000. 00
Cost per acre-foot of storage----------------------------- 12. 50

Spilhvay capacity, 6,600 second-feet.

The above estimates do nofc provide for payment to Indians for
approximately 500 acres of allotted irrigable lands that would be
flooded.

The Weber site was not considered satisfactory because it is below
the allotted in'ignble lands—an area of 3,000 acres—in the upper
valley of the project which would not be benefited by the proposed
reservoir. The conditions for a spiUway are unsatisfactory, there
being no natural rock cliffs or outcrops suitable for a spiUway, or
overflow for surplus flood waters, The cost of providing a spillway
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of sufficient safe capacity has been underestimated in the above
report. It is also doubtful whether suitable material for an earth
embankment can be obtained aud placed for the unit cost of $0.35
per cubic yard, as estimated for this site. The storage capacity is
limited and the probable unit cost per acre-foot. of storage would be
comparatively high.

The river through the entire reservation was explored, with special
effort to find a suitable dam site above all reservation irrigable lands.
lu 1924 two sites were found, and brief examinations made of these
in conjunction with the adjudication surveys of the irrigable lands
on the reservation. The first, designated as the Parker site, is
located in the SE. % section 16, township 15 north, range 26 east;
the second, known as the Eio Vista site, is in the SE. ^ of section
30, township 1-5 north, range 27 east, approximately 4^ miles below
the Parker site.

Further mvestigations of the three sites—the Weber, Parker, and
Eio Vista—were made this year under the appropriation providing
funds for this purpose, and from the studies made it -was concluded
that the Eio Vista site was the most practical deTelopment of the
three. The Parker site, located farthest upstream near the northern
and western boundary of the reservation, has excellent natural con-
ditions, a rock outcrop on the south banls of the river, for a spillway,
but the storage capacity from this development is limited to approxi-
mately 6,500 acre-feet. Increasmg storage at this site would involve
railroad relocation and reconstruction and the construction of an
expensive .embankment to prevent inundafcion of a considerable
area of private lands to the West, including the town of Wabuska
and the overflow of flood waters into the Carson River drainage
area. Accordingly, detail investigations and surveys were confined
to the Rio Vista site, which, development is the basic subject of this
report.

HIO VISTA BBSEBVOIR SITE

The construction of a dam at the Rio Vista site, in addition to
the development of storage, will also serve as a diversion dam for
the proposed canals No. 3 and No. 4, to irrigate the allotted imgable
area of approximately 3,000 acres in the upper or CampbeU valley
of the reservation. It, is estimated that a suitable diversion dam
for the future development of these lands would cost approximately
$15,000. By the construction of a dam 55 feet above the river bed
at fchis point, a reservoir of approximately 40,000 acre-feet capacity,
with maximum water surface elevation at 4,295 wUl be developed,
This development -will incorporate in the reservoir basiq the Parker
Keservoir site, in which the proposed water-surface elevation for
maximum storage was 4,296. The elevation of the river bed at
the Rio Vista site is 4,245. A dam 40 feet high, or storage to eleva-
tion 4,275, vnS. provide for storage of approximately 10,000 acre-feet,
or approximately the same as a 40-foot dam at the Weber site, ia
addition to serving as a diversion dam for the irrigation of the upper
area of project lands.

At the Rio Vista site there is a rock outcrop at elevation 4,295,
over which a suitable spfflway can be econonucaUy constructed.
While the dam reqmred at this site will be considerably longer
than at the other sites, it is believed that favorable construction
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advantages and conditions will very materially reduce uuit costs of
construction. There are ample quantities of construction material—
sand and concrete aggregates, loose rock for riprap, excellent sand
for gunite work and a variety of graded material probably suitable
for an earth-fill dam on the site, which is approximately 1 mile
from the railroad. Construction and labor costs should be consider-
ably less than the average for this class of work, which is ordinarily
remotely located at a considerable distance from railroads or im-
proved highways.

At this writing, field investigations are not entirely completed,
and studies of detail designs, comparative cost estimates and pro-
posed methods of construotion, are Aof; sufficiently advanced to
recommend any of the particular type of dam proposed, or accurate
estimates of cost. A supplemental report on fehe result of studies
of the various types proposed, with comparative detail cost esti-
mates and recommended methods of construction, will later be sub-
mitted for the consideration of a oonsulfcmg board, or for other
appropriate action and departmental approval. However, it is
believed that the data furnished in this report is a sufficient basis
for takmg some immediate action toward the provision of a better
water supply for the Walker River Reservation, and for requesting
an appropriation, which on this basis will be reasonably close to
the ultimate cost of work proposed.

The surveys made consist of a plane-table topographic survey of
approximately 4,500 acres in the proposed reservoir basin on a scale
of one inch equals 400 feet; detail topography of the dam site on a
scale of one inch equals 100 feet, and a general reoonnaissanoe survey
of the entire Walker River and watershed. The dam site was thor-
oughly explored, and subsurfaoe conditions and formations were
determined by diggmg open pits and shafts; diamond drilled and
wash-bored tesfc holes. In holes drilled by the wash-boriag apparatus,
satisfactory samples were secured from cores extracted from a pipe
driven down into the material through the wash-bore oasmg. The
samples thus obtaiaed were mechanically analyzed by sieves and
elutriation. Seepage, percolation, and rate of water flow tests were
made by obscrvmg the rate of watar percolatioD_through a I l^-foot
sample in a test tank under a constant head. The material under-
lymg the river bed was also tested for rate of flow by attaching a
pump to tlie casing, and pumping water into the material—fche
quantity, pressure at casing, and amount pumped being noted. The
process was also reversed and water pumped out of the material.
Under these tests the sand and day nuxfcure under river-bed sand
disclosed a surprising degree of impermeabilifcy. Toste on materials
for dam have not yet been made, as it was considered more important
to determine foundation conditions first. There is a variety of
suitable material for the embankment available, and by grading and
selectmg material the desired quality of fill can be obfcained.

Because of the lack of bedrock for foundation and tho length of
do,m required, it was concluded that the cost of construction of a
concrete dam of any type would bo prohibitive, and that the oarth-
fiU type was fche most economical and suitable for this site.

Tost holes in the river bed indicate that the clay stratum that is
found on either side of the river bed, is broken under the center of the
river bed. The first 10 feet is the regular river-bed material com-
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posed of a rather coarse. sand; below this the sand becomes finer,
with small quantities of silt and clay disseminated through it. At
depths varying from 36 to 45 feet below the river bed and underneath
this fine sand and clay is found clay and rock similar to the weathered
andesite formation found on top of the andesite rock on the west
side of the river. This condition exists a short distance above the
axis of the proposed dam. Below the toe of the dam, nothing but
sand of a varying character was found for a depth of 45 feet. From
information so far available, it is probable that just above the axis
of the dam there is an intrusive dike of andesite rock extending across
and below the river bed from the rock hill on the west, to some
similar rock outcrop on the east side of the river about 400 feet
aBove the d am. However, it is believed that the expense of tying
an impervious core to this probable reef -would be excessive, and is
not considered necessary for a dam of the height proposed.

As heretofore mentioned, tests and analyses of the fine sand with
some clay found in this gap below the river bed indicate that it is
more or less impervious, and that by connecting the impervious core
or blanket in the dam well into this material by means of sheet
piling the dam would undoubtedly be safe. The movement of
percolating or seepage water below the dam would bo very slow, aad
it is very improbable that piping or blowoute with sufficient velocity
to move the sandy foundation material would occur.

In order that there might not be any concern as to the future
safety and stability of the structure, several conservative designs of
earfch-fill dams are proposed, that use a higher coef&cient of percola-
tion than that of the material below the river bed. In order to
secure the desired percolation gradient conformmg to the assumed
percolation coefficient, the path of percolation is mcreased by placing
an impervious clay blanket on the river bed extending upstream. from
the toe of the dam. Another suggested design that is recommended
by an engineer of wide experience and a recognized authority on
dam design, proposes the use of a downstream blanket of rock fill
to increase stability, and recommended as being very efficacious in
preventmg piping through a porous foundation.

Proposed Rio Vista Dam and estimated costs — Reservoir capacity and area table

Elevntion

4,255.
4,260
4,265
4,270.
4.275.

Area

Acres
104
300
470
898
880

Capacity

Acre-feei
2SO

1,260
3.207
6.150

10,085

Elevatiou Area

4,280.
4,285.
4,290.
4;295-

Acres
1,055
1.421
1,744
2,M3

Capacity

Aac-fut
14,932
21,123
20.034
40,002

There has not been sufficient time for the preparation of detail
designs for the gate structure, outlet tunnel, spUlway, and other minor
accessory features of the dam. The proposed layout of these are
shown on the general plan from which quantities were computed and
estimates made, accompanying the drawings of this report. The
estimated cost of proposed construction is based upon the following:
Storage capacity _ _ _______-__-___-._____-__-__-___--.--__acre-feet-_ 22, 000

Top of dam, elevation (55 feet above river bed)_____. -„____. ___feet-_ 4, 300

Spillway crest, 300 feet long, elevation..--------_-_--_------_-do-^-- 4, 286

TTs;nnnfi47'i
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Spillway capacity_-.__-_—--_.---_--._--------------._-second-feet-_ 23, 800

Outlet tunnel, minimum capacity-.-—------.-------—-----do---- 200
Tunnel section, reinforced concrete conduit, 7-foot horseshoe, 250 feet long.
Control gates, two 4 by 8 foot cast-iron sluice gates.

ALTBBNATIVB BSTIMA.TE8

Storage capacity_--_-_-_------------_-__------------_-__acre-feet-.- 30, 000

Plan A:
Top of dam, elevation- - _-_-_---___-.__--____--_-_-_---_- _feet- _ 4, 305

SjMllway crest, eleva'f;ion_-------------------------------do_-_- 4, 291

Plan B: '
Top of dam, elevation_-__-.__---._------_------_-_-_.--do---- 4, 300

SpiUway crest, elevation^____--._.__-_--.-------__--_---do---- 4, 286

With gates and flashboard piers to raise storage to elevation 4,291 feet.
Other features same as above. ;

The spillway capacity is based upon a run-off of 10 seoond-feet per
square mile for the drainage area of 2,350 square miles on the river
above the dam site. This assumption is based upon the average
of the maximum flood records of near-by rivers in Nevada and
California, and that this probable flood run-off would have the same
intensity over the entire watershed.

The maxumun Walker River discharge on record is 5,000 second-
feet at ColeviUe, Calif., and approximately 3,200 second-feet for
about the same date at Wabuska, Nev. It is sometimes more
economical under certain conditious where life and.property are not
concerued, to repair the damage resulting from a rare flood that may
occur only once in a century; than to invest considerable capital
to provide for these rare occm'renoes. This subject m the imal design
will reqnu-e considerable study, as the failure of many earthen dams
has been attributed to msuificient spillway capacity with the resultant
overtoppmg.

Since there is but veiy smaU storage below elevation 4,255, the
outlet tunnel is set at that elev.ation. The tunnel proposed is a
7-foofe horseshoe section with. a mmmniiu capacity of 200 second-feet,
64 square feet of gate opening will be provided by two 4 by 8 foot
cast-iron, bronze seated sluioe gates, with a flashboard groove ahead
of the gate m which stop plauks can be placed m case of an emergency
The outlet tunnel, located entirely m cut on the east end of the dam,
will have a length of 250 feet discharging into a canal, with a base
width of 16 feet.

Water will be conveyed for about 400 feet in this canal to the
proposed heading for canals Nos. 3 and 4 for the upper irrigable
area. At this point a concrete spillway structure wiU be constructed
for spilling water for the lower canals into the river channel. Screw-
lift slide gates wiU be provided for the canal heading, and a 6 by 16
foot. radial gate will control diversion of water to the river channel.

The estimated unit costs are based upon the fact that a portion
of the construction equipment required for the dam is now available
for transfer at a reasonable cost from other projects in this district.
The unit costs mclude all equipment charges and depreciation and
all field overhead items, but does not include the general overhead
expense of engmeermg, supermtendence, accpunts, and contmgen-
cies, which is provided for by a percentage addition to the total cost.

Smce it will be more economical to handle excavation operations
and material by power excavating machines, and that they will be
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required on the job, it is believed that greater economy ia sluicln^
operations will result if power excavafcors are used to handle anc
load flumes by drag line or shovel and water pumped only for trans-
porting material and placing in dam. The raaterial required for the
dam is located above the dam. elevation, and very little power will
be required for moving other materials not sluiced in. It is proposed
to move this material with 2]^-ton dump cars, using a small gasoline
locomotive to move empty cars to borrow pits.

ESTIMATED COSTS

Dajn, design No. 1

Top of dam, elevation______-________-_______-__--------fcet_- 4, 300
Storage---------------- -------------.------------acre-feet_- 23, 000

SpUlway crest, elevation--------------------------------feet-- 4:, 286

(1) Cut-oflE trench excavation, 34,900 cubic yards, at $0.20_.._.._ S6, 980.00
(2) Upstream blanket, 52,000'cubic yards, at $0.40-_.---__.-__- 20. 800. 00
(3) Dam:

Rock fill, 43,000 cubic yards, at $1-—--.—-—--„----_ 43, 000. 00
Clay fill, sprinkled and rolled, 132,000 cubic yards, at

S0.50-------------.-_-_-------------__--—---.-.- 66,000. 00

fill, 89,300 cubic yards, at $0.40---------„__ 35, 720. 00
Riprap, hand'placed, 8,000 cubic'yards, at $1.50_.__._._ 12, 000. 00

(4) Outlet works:
Excavation, 13,500 cubic yards, at $0.20_ __-----.___-.. 2, 700. 00

Concrete, 320 cubic yards, at $25------.---------..---- S, 000. 00
Gates and hoists (instaUed)---__-_. _--______--.----.- 4, 500. 00

Gate house, bridge, etc---.-------------------------- 1, 000. 00
Canal heading arid spillway st.ructure_--._------_-.--_- 3, 500.00

(5) Spillway:
Rock excavation, 4,000 cubic yards, at $2.50_---_-.___- 10, 000. 00
Earth excavation, 30,000 cubic yards, at $0.20. _..____.- 6, 000. 00
Dry rubble and grouted riprap, labor placing rock from

excavation, 2,000 cubic 3rards; at $1- --------------- 2,000.00

Retaining walls, concrete, 208 cubic yards, at $25-_---_- 5, 200. 00
(6) Embankment (west end of spillway), 8,000 cubic yards, at

,'ii0.60-_---_--_------------_-_-----__.-_-—--.---_ 4, 000. 00

(7) Stream control during construction-.._-_---____-----___.-- 2,000. 00
Dike provided by excavation upstream cut-off trench.

(8) Right of way (Parker" ranch)---.------.-.---.---.--—----- 8,600.00

242,000. 00
Engineering, superintendence, and contingencies, 20 per cent----- 48, 400. 00

Total estimated cost---------------------------------- 290,400.00

Cost per acre-foot of storage--------------------------------- 13. 20

AUernativc design No. 1

Top of dam, elevation.----------_----_--__----_--------feet;-- 4, 30o

Storage--------------------.----------------—---acre-feet_- 30, 000

SpiUway crest, elevation-----------__-_-------_---------feet-- 4,291

(1) Cut-off trench excavation, 34,900 cubic yards, at $0.20__.-_- S6, 980.00
(2) Upstream blanket, 52,000 cubic yards, at $0.40-----_..-----_ 20, 800. 00
(3) Dam:

Rock fill, 43,000 cubic yards, at $1---------__—_------ 43,000. 00

Clay fill; 135,000 cubic'yards, at $0.50--_---—--_——-- 67,500.00
Hydraulic fill, 119,300 cubic yards, at S0.40_-— „..--. 47, 720. 00
Riprap, hand'placed, 9,000 cubic yards, at $1.50-___.__- 13, 500. 00
Cut-off wall, concrete, 50 cubic yards at $25--—-_._-._- I, 250. 00
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(4) Outlet works:
Excavation, 13,500 cubic yards, at $0.20-.-........-.-_ $2,700. 00
Concrete, 320 cubic yards at $25—.---------.-.-.---„ 8,000. 00
Gates and hoists (installed)..—.......----.--_^..___-_ 4, 500. 00

Gate house, bridge, etc----.-------------.--.---.---- 1, 000. 00

Oanal heading and spiUway structure-----------------. 3, 500. 00
(5) Spillway:

Rock excavation, 4,000 cubic yards, at $2.60- -_-._.-___ 10, 000. 00
Earth excavation, 30,000 cubic yards, at $0,20-. ____„.. 6, 000. 00
Dry rubble and grouted riprap, labor placing rock from

excavation 2,000 cubic yards, at S1-—-------------- 2, 000. 00
Retaining walls, concrete, 208 cubic yards, at $25------- 5,200. 00

(6) Embankment (west end of spillway), 10,000 cubic yards, at
$0.50---.----__------------.---_---------„--'.------. 5, 000. 00

(7) Stream control during construction- ------.---------------_ 2,000. 00
Dike provided by excavation upstream cut-off trench.

(8) Right of way (Parker ranch)_.-..____---.__._..„._„_-.-_ 8,600.00

259, 250. 00
Engineering, superintendence, and contingencies, 20 per cent------ 61, 850. 00

Total estimated cost-..-_--...__-_-„_-._------------- 311, 100. 00

Cost per acre-foot of storage-------^------------------------- 10. 37

Dam design No. 3

Top of dam, elevation---------_-_----_-----.-_-—------feet_. 4, 300

Storage--_.__---_____----._-.-----____----..---_--acre-fee't-_ 22,000

Spillway crest, elevation___._.____-__.____-___----------feet-. 4, 286

(1) Estimate same dam, design No. I------------ ---------„-- $242,000.00
Additional items:

(2) Excavation of river bed sand under clay blanket, 75,000 cubic
yards, at S0.20-—-------.---„„--—------------------ 15, 000. 00

(3) Pumping and unwatering river bed ------------------------ 5,000. 00

(4) Additional fill, 10,000 cubic yards at .$0.40—-------------- 4, 000. 00

266,000. 00
Engineering, superiutendence, and contingencies --_------------- 53, 200. 00

Total estimated cost___..__..__..___-.___.------------ 319,200. 00

Cost per acre-foot of storage__._._-._-------.-_-------------- 14. 50

Alternative design No. 8

Top of clam, elevation__-__.______-_.__-----__---_------feet-_ 4, 305

Storage--------------------------------------acre-feet__ 30, 000
Spillway crest, elevation_-_.______-.__---_-_------------feet-_ 4, 291

(1) Estimate same as alternative dam design No. 1---- --------- $257,750.00
Additional items;

(2) Excavation of river bed sand under clay blanket, 75,000 cubic
yards, at $0.20.--_---_---—^-------------—---------- 15, 000. 00

(3) Pumping and unwatering river bed------------------------ 6, 000. 00
(4) Additional fill, 10,000 cubic yards, at $0.40--_------.------ 4, 000. 00

281,750. 00
Engineering, superintendence, and contingencies---------------- 56, 350. 00

Total estimated cost-__.----.----------—------------ 338, 100. 00

Cost per acre-foot of storage--------------------------------- 11. 27

Dam design No. 3

Top of dam, elevation-----.----------------------------feet-._ ^4, 300

Storage capacity—-------------------------------acre-feet-. 22, 000
Spillway C'rest,'elevation---..._--_---------------------feet_- 4, 286

(1) Cut-oflf trench excavation, 34,900 cubic yards, at $0.20-.----- $6, 980. 00
(2) Uprfream blauket,' 26,000 cubic yards, at $0.40———----— 10, 400. 00
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(3) Dam:
Rock fill, 45,000 cubic yards, at $!-_. .„..-. „-----„- S45, 000. 00
Coarse gravel and rock fill, 20,000 cubic yards, at $0.70-- 14, 000. 00
Hydraulic fill, 141,300 cubic yards, at $0.40------------ 58, 520. 00
Clay fill, sprinkled and rolled, 46,000 cubic yards, at

$0.60-L-.--------------------—---------—--.---- 23, 900. 00

Riprap, dumped rock, 9,000 cubic yards, at $1----_---- 9, 000. 00
Riprap; dumped gravel, 10,000 cubic yards, at $0.60.---- 6, 000. 00
Cut-off wall, concrete, 80 cubic yards, at $26-----_---_- 2,000. 00

(4) Outlet works:
Excavation, 13,500 cubic yards, at $0.20---------.----- 2, 700. 00
Concrete, 320 cubic yards, at $25-. ___---------„__--- 8, 000. 00

Gates and hoists (mstaUed)---------------------_--_- 4, 500. 00
Gate house, bridge, etc ---—--—-—----------„--- 1, 000. 00
Canal heading and spillway structure- ---------------- 3, 500. 00

(5) Spillw&y:
Rock excavation, 4,000 cubic yards, at $2.50- ---------- 10, 000. 00
Earth excavation, 30,000 cubic yards, at $0.20- - - - -._._- 6, 000. 00
Dry rubble and grouted riprap, labor placing rock from

excavation, 2,000 cubic yards, at $1___-.-__--_..____- 2,000. 00
Retaining walls, concrete, 208 cubic yards, at $26-_---_ 5, 200.00

(6) Embankment (west end of spillway), 8,000 cubic yards, at
$0.50------------------------------------------------ 4,000.00

(7) Stream control during construction----.__.-.--__-________- 5, 000. 00
Dike from excavation upstream cut-ofi' trench.

(8) Right of way (Parker ranch)—-„------.„—--—-----„- 8, 600. 00

235,400. 00
Engineering, superintendence, and contingencies, 20 per cent---- 47,080.00

Total estunatedcost_-_. _.._._----.__.----.„.-.-__--- 282,480.00
Cost per aore-foot of storage--------------------------------- $12. 84

Alternative design No. 3

Top of dam, elevation----.--__--_---_----..------------feet-- 4, 305

Storage capacity—---.-----------------------------aore-feet-- 30, 000

Spillway crest, elevation--.--_----_----_-___------------feet._ 4, 291

;l) Cut-ofif trench excavation, 34,900 cubic yards, at $0.20_.---_ $6, 980.00
(2) Upstream blanket/ 26,000 cubic yards, at $0.40.. ---.____-,. 10, 400. 00
(3) Dam:

Rock fill, 50,000 cubic yards, at Sl-.„----------------- 50, 000. 00

Coarse gravel fill, 20,000 cubic yards, at $0.70-----..-_. 14,000. 00
Cut-off wall, concrete, 80 cubic yards, at $25- --------- 2, 000, 00
Clay fill, sprinkled and rolled, 51,000 cubic yards, at $0.50- 25, 500. 00
Hydraulic" fill, 167,800 cubic yards, at $0.40_ ---—__._- 67, 120. 00
Biprap, dumped rock, 10,000 cubic yards, at $1-_-_---_ 10, 000. 00
Biprap, dumped gravel, 10,000 cubic yards, at $1.50—--- 5, 000. 00

(4) Outlet works:
Excavation, 13,500 cubic yards, at $0.20----------__-_- 2, 700. 00

Concrete, 320 cubic yards, at $25---_-----_-------_--- 8,000. 00
Gates and hoists (instaUed)------^___---------------- 4,500.00

Gate house, bridge, etc--—-------------------------- 1,000. 00
Canal heading and spiUway structure ----------------- 3, 500. 00

(5) SpiUway:
Rook excavation, 4,000 cubic yards, at $2.60-------_-_. 10, 000. 00
Earth excavation, 30,000 cubic yards, at $0.20- --.----- 6, 000. 00
Dry rubble and grouted riprap, labor placing rock from

excavation, 2,000 cubic yards, at $1_:-----\ ----_-___ 2,000.00

Retaining walls, concrete, 208 cubic yards, at $25 _______ 5, 200. 00
(6) Embankment (west end of Bpillway), 10,000 cubic yards, at

S0.50--------------- -_-------——-_---- -------------- 5, 000. 00

(7) Stream control during construction- ---.___----------___.-- 5, 000. 00
Dike from excavation upstream cut-o£f 'tii'ench,

' Sheet piling across river bed may be substituted for upstream blantet at approxlmataly same cost.
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(8) Right of way (Parter ranob)..------„-—--------------- $8,600.00

252, 500. 00
Engineering, superintendence, and contingencies, 20 per cent-.-. 50, 600. 00

Total estimated cost________.----_.---------.—----.-. 303, 000. 00
Total estimated cost per acre-foot of storage-------------------- 10. 25

Dam design No, 4

Top of dam, elevatioB----------------------------------{eet._ 4, 300

Storage------------------------------------------acre-feet.. 22, 000

3pillway_---_...-__..----.---------------------------feet__ 4, 286

(1) Cut-off trench excavation, 34,100 cubic yards, at $0.20------- $6, 820.00
(2) Downstream rock fill, 47,500 cubic yards, at $1.60— ----„--_ 71, 250. 00
'3) Dam:

Rock fiU, 39,000 cubic yards, at $1-—---_------—----- 39, 000. 00

Hydraulic fill, 224,300 cubic yards, at $0.40---—-_-.--- 89, 720. 00.
Riprap, hand placed, 8,000 cubic yards, at $1.50------- 12, 000. 00

(4) Outlet works:
Excavation, 13,500 cubic yards, at $0.20 - ------------- 2,700. 00

Concrete, 320 cubic yards, at $25------.-_------------ 8, 000.00
Gates and hoists (Installed)— ------------------------ 4, 500. 00

Gate house, bridge, etc -——-----—.-— 1, 000. 00
Canal heading and spillway structure- ---_------------- 3, 500. 00

(5) SpiUway:
Rock excavation, 4,000 cubic yards, at $2.50..-_----.-- 10,000. 00
Earth excavation, 30,000 cubic yards, at $0.20---------- 6, 000. 00
Dry rubble and grouted riprap, labor placing rock from

excavation, 2,000 cubic yards, at $1.----—---------- 2, 000. 00

Eetaining walls; concrete, 208 cubic yards, at $25------- 5, 200. 00
(6) Embankment "(west'end of spillway), 8,000 cubic yards, at

$0.50---.-..-------—'-----~—------_----—------- 4, 000. 00

(7) Stream control during construction- - ---------------------- 3, 000. 00

(8) -Right of way (Parker ranch).-————--—------— 8,600.00

277,290. 00
Engineering, superintendence, and contingencies, 20 per cent----- 55, 458. 00

Totalestimatedcost-—--—.-„--—-„--———-—— 332,748.00
Total estimated cost per acre-foot of storage—------------------ 15. 12

Alternative dam design No, 4

Top of dam, elevation-----—-.-----—------------------feet-. _4, 305
Storage capacity—---------------------------------acre-feet-. 30, 000

SpiUway crest-l---------------------------—----------feet-- 4, 291

(1) Cut-oflftrenchexoavation------————------——----- $6,820.00
(2) Downstream rock fill, 47,500 cubic yards, at $1.50—--—-- 71, 250. 00
[3) Dam:

Rock fiU, 45,000 cubic yards, at $1_--__—„—-------- 45, 000. 00
Hydraulic fill, 251,300 cubic yards, at $0.40_--—„----- 100, 520. 00
Kiprap, hand placed, 10,000 cubic yards, at $1.50------ 15, 000. 00

(4) Outlet works:
Excavation, 13,500 cubic yards, at $0.20--_-_—------- 2, 700. 00

Concrete, 320 cubic yards; at S25---—-————---- 8, 000. 00
Gates and hoists (instaUed)—-—.-———-—-—— 4, 500.00
Gate house, bridge, eto-^'----—----————---- 1, 000.00
Canal heading and spillway structure ------------------ 3, 500. 00

(5) Spillway:
Rock excavation, 4,000 cubic yards, at $2,50-- --------- 10, 000. 00
Earth excavation, 30,000 cubic yards, at $0.20---------- 6, 000. 00
Dry rubble and grouted riprap, labor plaoiug rock from

excavation, 2,000 cubic yards, at $1-_-----^--------_ 2, 000.00
Retaining walls, concrete, 208 cubic yards, at $25------- 5, 200. 00

T T<:nnr>^48n

00165

Case 3:73-cv-00127-MMD-WGC Document 2 Filed 01/13/21 Page 64 of 131



54

(6) Embankment (west end of spmway), 8,000 cubic yards, at $0.50- $4., 000. 00
(7) Stream control during construotion- --.____---—_-.__-_----_ 3, 000. 00

(8) Right of way (Parker ranch)—-----..----.-----—------- 8,600.00

297,090. 00
Engineering, superintendence, and contingencies, 20 per cent----- 59, 418. 00

Total estimated cost—_.._.___--__.__--_-___.___.-_--- 356, 608. 00
Cost per acre-foot of storage—____.--__---__.------____-_---.-_ 11. 88

Dam, design. No. 5

(No design shown on drawings)

This estimate is based upon a dam without rock fill; with a roUed aud sprinkled
clay core, and the remainder of embankment of hydraulic or mechanically placed
fill. Upstream blanket for 200 feet above toe, or sheet piling substituted across
river section; costs of blanket or sheet piling approximately the same.

FOE 22,000 ACRE-PEBT BTOKAGB

(1) Cut-off trench excavation, 34,900 cubic yards, at $0.20_-----_ $6, 980. 00
(2) Upstream blanket, 32,000 cubic yards, at $0.40—-._-----_-.. 12,800. 00
(3) Dam:

Rock and coarse gravel fill, 25,000 cubic yards, at $0.70_ 17, 500. 00
Clay fiU, sprinkled and roUed, 125,000 cubic yards, at

$0.60_'__:._..___._„_____________----_.._'___-_'.-_ 62, 500. 00

fill, 138,000 cubic yards, at $0.40__ _____-_.-_ 55; 200. 00
Riprap, 9,000 cubic yards, at $1.50.—-------___-_-----. 13,500. 00

Cut-off wall, concrete, 100 cubic yards, at $25---------- 2, 500. 00
(4) Outlet works;

Excavation, 13,500 cubic yards, at $0.20_--_._.__.--_-. 2, 700. 00

Concrete, 320 cubic yards, at $25----------.__-------- 8, 000. 00
Gates and hoists (installed)-—-----------_.__---.---- 4, 500. 00

Gate house, bridge, etc------------------------------ 1, 000. 00
Canal heading and spiUway structure-^--------_------_ 3, 500. 00

(8) Spillway:
Rock excavation, 4,000 cubic yards, at $2.50-.._--^---._ 10, 000. 00
Earth excavation, 40,000 cubic yards, at S0.20---------_ 8, 000. 00
Dry rubble and grouted riprap, labor placing rook from

excavation, 2,000 cubic yards, at $1-------__-----__- 2,000. 00
Retaining walls, concrete, 208 cubic yards, at $25------- 5, 200. 00

(6) Embankment'(west end of spillway)-. _---.„--_-__---.--— 4, 000. 00

(7) Stream control during construction—._..__^.--_.„_._^...__ 5,000.00

(8) Kight of way (Parker ranch)—.-__-..-.--._--___.___-._._ 8,600.00

233, 480. 00
Engineering, superiatendence, and contingencies, 20 per cent-_-_ 46, 696.00

Total estimated cost--._---__-----_----_-------__-.---- 280, 176. 00

Total estimated cost per aore-foot of storage--—-____-___---.--__ 12. 72

POK 30,000 ACRE-fBBT STOKAGE

;1) Cut-off trench excavation, 34,900 cubic yards, at $0.20----_-_ 6, 980. 00
(2) Upstream blanket, 32,000'cubic yards, at $0.40--____-_-.-_-_ 12,800. 00
(3) Dam:

Rock and gravel fill toes, 30,000 cubic yards, at $0.70.-- 21, 000. 00
Clay fill, 132,000 cubic yards, at $0.50--_----_.---.---- 66,000. 00

Hydraulic fill, 164,300 cubic yards, at $0.40.-...—._-_ 65, 720. 00
Riprap, 10,000 cubic yards, at $1.50-----. -„_..--..---. 15, 000. 00

Cut-off wall, concrete, 100 cubic yards, at S25---------- 2, 500. 00
(4) Outlet works:

Excavation, 13,500 cubic yards, at $0.20._-_._---_--_-- 2, 700. 00

Concrete, 3'20 cubic yards, at $25—------------------- 8, 000. 00
Gates and hoists (installed)—--.______-_-_.___-_.-.__ 4, 500. 00
Gate house, bridge, etc------------------------------ 1, 000.00

Canal heading arid spiUway structure-— ---„_.----_--_ 3,500.00
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(5) Spmway:
Rock excavation, 4,000 cubic yards, at $2.50- --„-_-..„ $10, 000. 00
Earth excavation, 40,000 cubic yards, at $0.20-.---_._-- 8; 000. 00
Dry rubble and grouted riprap, labor placing rock from

excavation, 2,000 cubic yards, at Sl--_— -—----_-.— 2, 000.00
Ketaining waUs, concrete, 208 cubic yards, at $25--_-__- 5, 200. 00

(6) Embankment (west end of spillway) -----------.------_-.-_ 5, 000. 00
(7) Kiver control during construction-------------------------_ 6, 000. 00

Right of way (Parker ranch)....._._..---.___-......-..___ 8, 600. 00

Engineering, superiatendence, and contingenoiea, 20 per cent----

Total estimated cost.
Total estimated cost per acre-foot of storage.

253,600. 00
50; 700. 00

304, 200. 00
10. 13

Summary of estimated costs

Dam design Storage
capacity

Acre-fect
22,000
30,000
22,000
30,000
22,000
30,000
22,000
30,000
22,000
30,000

Estimated
coat

$290,400.00
311,100.00
319,200.00
338,100.00
282,480.00
303, OOO. 00
332,748.00
356,608.00
280,170.00
303,200.00

Cost per
acre-foot

»13.20
'10.87
M. 61
11.27
12.84
10.10
16.13
11.88
12.72
10.13

No. 1.
No. 1 (alternate).
No:2-
No. 2 (alternte).
No. 3.
No. 3 (alternate).
No. 4.
No. 4 (alternate).
No. 5-
No. 6 (alternate).

Kecommended expenditure for reservoir--—-------------------- $300, 000. 00
Estimated cost to complete canal and lateral system for lower

area.--------.------_..-------_.---------_-------------— 50, 000. 00

Estimated cost to construct canal and lateral system for upper
allotted area.-..-----_-.-.----^___---—--.---———--_---- 60. 000. 00

Construction expenditure to date—----_------------------_-„-_ 130, 840. 00

Total, estimated cost of completed projeot_---_---_--_-_-- 540, 840. 00
Total cost per acre (10,280 acres) of completed project--—- 52. 61

35B57—27-
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APPENDIX A

Water record, Walker River project, Schurz, Nev.

Date Second"
feet

Second-
feet

Second-
feet

Second-
tmt

Apr. 8.
Apr. 9-
Apr. 10
Apr. 11.
Apr. 12.
Apr. 13.
Apr. 11.
Apr. 16.
Apr. 16.
Apr. 17.
Apr. 18.
Apr. 19.
Apr. 20.
Apr. 21.
Apr. 22.
Apr. 23.
Apr. .24.
Apr. 26.

Apr. 26
Apr. 27.
Apr. 28.
Apr. 29.
Apr. 30.
May 1.
May 2.
May 8.
May 4-
May 5-
May 6.
May 7-
MayS.
Mays.
May 10.
May 11.
May 12.
May 13.

May 14
May 18
May 16
May 17
May 18
May 18.
May 20.
May 21.
May 22.
May 23.
May at.
May 26.
May 28.
May'27.
May 28.
May 29.
May 30.
May 31.

June 1,
June 2-
Tune 3-
June 4.
June 5.
June fl.
June 7.
Junes.
June 9-
June 10.
June 11.
June 12,
June 13.
June 14,
June 15,

16
10
n
7
0

10
w
1
1
I
1

11
21
23.
1

NOTE.—The above amounts represent the actual water diverted &t the diversion dam. No water after
June 15. The first; water to reach tbe diversion dam after this date was on Jan. 1,1826.

1926

Mar.15-
Mar.16.
Mar. 17.
Mar. 18.
Mar. 19.
Mar.20.
Mar. 21.
Mar. 22-
Mar. 23-
Mar. 21-
Mar. 26.
Mar. 26.
Mar, 27.
Mar. 28:
Mar.29.
Mar.30-
Mar. 31-
Apr. l-
Apr. 2.
Apr. 3.
Apr. 4-
Apr. 8-

Apr. 7-
Apr,9.
Apr. 11.
Apr, 13.
Apr. 16.
Apr. 16.
Apr. 17.
Apr. 19.
Apr. 21.
Apr. 23.
Apr. 24.
Apr. 28.

3
3
3
3

16
18
18
30
50
81
01

102
65
40
38
19
33
60
27
20
16
12
12
31
13
10
12
22
20
11

Apr. 27-
Apr. 30.
May 1.
May5.
May 8.
May 7.
Mays.
May 10.
May 11,
May 12.
May 13.
May M.
May 16.
May 16.
May i7.
M:ayl8.
May 19.
May 20.
May 21.
May 22.
May 23.
May Zt.
May 26.
May 26.
May 27.
May 28.
May 30-
May 31.
June 1,
June 4.
June 5.
Junes.
June?.
JuneS.

June 9
June 10.
June 11.
Tune 12.
June 14.
June 15.
June 16.
June 17.
Juno 18.
June 19-
Tune 20-
Juna 21.
June 22--—--—
Turn 23.
June 28.
Juna 27.
June 28.
Tune 29.
June 30.
July 1.
July s-
July 6-
July?.
Julys.
July 10-
July 12-
July U-
July 16.
July 18-
July 17-
July 18.
July 18.
July 20.
July 21.

July 22.
July 23.
July 26-
July 28.
July 27-
July 28-
July 29-
July 30-
July 31.
Aug. 1
Aug. 3.
Aug.6.

Aug. 8-———
Aug. 9.
Aug. 10.
Aug. 16-
Aug. 20.
Aug. %-
Aug. 25.
Aug. 28.
Aug. 29.
Aug. 31.
Sept.l.
Sept. 3-
Sept. 4-
Sept. 7.
Sept.10.
Sept.13.
Sept. 16.
Sept. ZS-
Sept. 30-

80
80
3S
35
3fr
16
16

. 16
1&
1B
2&
43
36.
83
4B.
?
46
46
10
1ft
88
3S
26
2S
46
w
»
46
20
»
20

Nora.—Only stock water was diverted after Sept. 30, whloh amountad to 18 to 20 sscond-teet per day-

(56)
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Water record, Walker River project, Schurz, Nw. — Continued

1828

Date

Mar. 15
Mar. 16
Mar. 17
Mar. 18.
Mar. 19,
Mar. 20.
Mar. 21.
Mar. 22.
Mar. 23.
Mar.24.
Mar. 25.
Mar. 26.
M»r. 27,
Mar. 28.
Mar. 29.
Mar.30.
MM. 81.
Apr. 1.
Apr. 2.
Apr. 3.

Apr. 4.
Apr. 5-
Apr. 6.
Apr. 7-
Api. 8.
Apr. 9.
Apr. 10.
Apr. 11.
Apr. 12.
Apr. 13.
Apr. 14.
Apr.16-
Apr.16.
Apr. 17.

Second-
feet DBt6

Apr. IS.
Apr. 18.
Apr.20.
Apr. 21..
Apr. 22-
Apr. 23.
Apr. 24.
Apr. 25.
Apr. 28-
Apr. 27.
Apr. 28.
Apr.29.
Apr.30.
May 1.
May 2.
May 3.
May 1.
May 5-
May 6.
May?.
MayS.
May 9.
May 10.
May 11
MayT.2
M&y 13.
May U
May U
May 18
May 17
May 18
May 19
May 20.
May 21.

Second.
feet

34
38
58
80
47
-15
38
83
33
37
85
40
u
42
41
u
37
47
42
52
41
50
64
50
50
84

us
118

May 22-
May 23.
May 24.
May 26.
M:ay 2D.
May 27.
May 28-
May M.
May 30.
May 31.
June 1.
June 2.
June3.
June 4.
June 5,
June 0.
June?.
TuneS.
Junes.
June 10
June 11,
June 12.
Tune 13.
June U
June 15.
June 19.
Tune 17
June 18.
June 19.
Tune 20.
June 21.
June 22.
June 23.
June 24.

Secoad-
feet

88
84
as
64
M
67
47
42
48
35
35
40
35
43
54
46
41
47
42
42
a
58
66

ips
84
67
50
40
10
10
7
2
7

11

Bate

Juno 25.
June 26.
June 27.
Juno 28.
June 29.
Juno 30.
July i
Julys.
Julys.
July 4.
July 5.
July 6.
July?.
July 8.
July 9.
July 10.
July 11
July 12,
July 13.
July 14.
lulyiB:
July 18.
July 17.
July 18.
July 19.
July 20.
July 21
July 22.
July 23.
July 24.
July 25.

iecond-
feet

36-
27
10'
10'
27"
!»•
27
w
40
36-
2T
29'
34-
w37'

ww
37
36
37
40
3S
12'.

0'
0'

0
0
6

18
20
20

NOTES).—No water, river dry until Oct. 29.
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APPENDIX B

Climatological data, Walker River project, Schwz, Neo.

[From V. S. Weather Bureau records, January, 1920-Derember, 1926]

NOTB.—Temperature in degrees Fahrenheit. Freclpltation in inches

1820
January.
February.
]\tatcti.
April
Ma1

July.
August.
September.
October.
November.
December.

Total.

1921
January,
February.
March.
Aodl.

fty,

July.

September.
October.
November.
December.

Total.

1922
January.
February.
March.
AorU.

-ay..

JllDfl,
July.

September.
October.
November.
D&cember.

Total.

IB23
January.
February.
March.
April.
May.
June.

July-

Temperatures

Maxi-
mum

64
61
72
79
79
80
96

100
92
85
71
69

66
72
75
79
8S
96
96
96
88
84
74
67

48
69
70
76
86

100
101
94
82
81
C8
60

66
63
72
78
87
88

101

Mini
mun

I
I
2
3
3
4
4
1
\\
1;

I

(
2(
li
2'1

g;
3'.
4i
SB
li
s
c

17
4
1

12
23
41
4S
36
32
28

9
g

II
6

u
20
28
31
42

Me&i

34.,
33.1
38.!
47. i
59.,
62.1
60. <
69. i
61.1
47. <
39.1
84. i

33. (
84. C
tl.S
45. C
55. C
66. C
70. d
6&S
58.0
81.0
42.6
35.0

23.9
36.0
89.0
44.0
56.0
63.0
70.0
67.0
61.0
61.0
83.0
31.0

34.0
31.0
40.0
49.0
58.0
61,0
74:0

Freci]
itatio

o.c
.4
.3
,0
.0
.1
.0
> 9
.0
. 1
.3
.5

3.0

.1!
,0:
,3J
.0;

i.a
2i

.Oi
.11
.1;
.0;
.os

I.2i

4. Of

.7f
1.11
.af
.3C
.12
5{

.w
1.06
.w
.oc
.2C
.48

6.06

.40

.12

.21

.64

.M

.84

.(X)

1923
August.
September.
October.
November-
December.

Total.

1924
[anuary.
February.
^[arcb.
^orU.

Cay-
use..
uly.
August.
iQD'tember.
)c~tober,

"Tovember.
^scembec

Total.

1925
anuary.
'ebruary.
^arch-
Lpril
.ay.

uly.
LUgUSt.
fipfconiber.
October.
Fovember.
)6cember.

Total.

1926
anuary.
'ebruary.
I arch.
•Dril

>y-
line.
•ily-
-ugust.
Bptembar-
'c'tober.

Fovember.

Total.

Temperatures

Mari-
mum

97
86
79
68
63

58
70

79
92

102
100
105
97
M
76
40

66
67
88
88
86

108
1(M
85
91
79
68
60

76
70
70
90
eo

100
100
102
85
88
72

Min;
mm:

4
3
2
J

I
1
1
^
8
3-
4!

3
2'

2;
1;
2.

1;
li
11
31
3(
31
4i
3(
ru
2;
IE
IS

4
li
2E
28
28
52
w
80
23
16
17

Mea

40.
40.
48.
42.
31.

23.1
41.1
39.1
52.1
61.1
68. <
71. (
70.1

63. (
39. (
32. (

34. C
43. C
44.1
53. (
61. C
65. C
76. C
68. C
63. C
to. o
38.0
3S.O

89.0
30.0
48.0
58.0
61.0
78.0
76.0
70.6
68.5
66.5
47.8

Predp-
tation

2.00
3.57
.34
.58
.24

10.38

.32

.81

.66

.04

.00

.00

.90

.00

.01

.98

.32

.80

4.73

.00

.30

.48
2.29
.46
.48
.83

1.30
.81
.84
.24
.26

7.76

.42

.28

.21
1.04
0
0
0
0
0
.08

1.61

3.61
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APPENDIX C

DEPABTMBNT OF THE INTBBIOB,
UNITED STATES INDIAN IRRIQATION SBBVICE,

Salt Lake City, Utah, May 11, 19SO.
Mr. W. M. RBBD,

Chief Engineer Irrigation, Washington, D. C.

SIR: I am inolosing reports by Mr. Beemer on various schemes to eecurff
additional water supply for the Walker River project.

I do not favor any cooperation with the irrigation district at this time. In the
first place it is not yet a going concern, and, secondly, aU their proposed storage
is at or near the source of the river and any water released would have to run
the gauntlet of every other water user on the river, and regardless of how binding
and favorable an agreement one may enter into it does not get the water when
needed.

I favor the reservoir on the reservation for various reasons as follows:
1. It is entirely within our own jurisdiction and under OUT own control.
2. The water is near our diversion and may be obtained at less expense and

on shorter notice.
3. Being so close the reservoir may be used as an equalizing factor ia the flow

of the river, and much more efficient and less expensive operation of diversions
may be maintained.

4. Being entirely independent we will be free from entangling alliances and
future litigation.

5. Being at the lower end of the river we can take advantage of fluctuations
in the river flow caused by break in upper canal systems or in mismanagement
in control of other reservoirs. This will give a certain additional storage over
the capacity of our reservoiT.

The plans of dam, spillway, and control devices made by Mr. Beemer are
merely studies and should not be considered too seriously; likewise his estimates
are necessarily very approximate.

In general, the data submitted is intended to give you a general idea of the
oircumstauces connected with possible storage. •

The need for storage is great for the river drops far below present needs every
summer when the water is most needed. The Indians would like to increase
their acreage, yet development under present conditions should not be encouraged.

A great deal of money has been spent in constructing irrigation works, the
fuUest benefits of which can not be realized without additional water.

It is my plan to make borings at the reservation dam site as soon as funds
the available, after which I will prepare plans and estimates with a view of asking
for an appropriation for development.

Respectfully,
H. W. DIBTZ, Supervising Engineer.

WALKER RIVER STOBA.QB STTJDIBB

DEPARTMENT OP THE INTEKIOR,
UNITED STATES INDIAN SERVICE,

Schwz, Nev., March SK, 19SO.
Mr. H. W. DIBTZ,

Supervising Engineer, United States Indian Irrigation Service,
Salt Lake Ciiy, Utah,

DEAR SIR: In compliance with your letter of tbe 19th instant, I am sub-
mitting a compilation of data relative to our Walker River storage studies. The
separate reports on this subject, which have been previously submitted, are
considered a part of the present report and are referred to under the headings.
corresponding to their titles.

During 1918 aiicl 1919 we have examined all the storage sites on the main
Walker Kivcr and the East and West Forks and have looked into the scheme for
developing a late water supply by draining Mason Valley lands.

In the list below are named eight different schemes that have been consiclcrccL
These will be described in the order given.

TTsnnnfi48fi
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POSSIBLE MEANS CONBIDBRBD FOR OBTAINING A STTPPUEMBNTAKY WATER SUPPLT
FOR WALKBB KIVEB INDIAN KESBBVATION

[1) Storaee on the reservation.
C2) Alkali Lake storage.

•(3) Leavitt Meadows storage.
r{4) Bridgeport Meadows storage.
(5) TU'in Lakes storage.
.(6) Drainage of Mason Valley lands east of the river.
,(7) Lowering river bed to drain Mason Valley lands.
•.(8) Awaiting development of the district and using run-off from irrigated lands

above the reservation.

COOPERATION WITH THE DISTRICT

The first-named scheme, storage on the reservation, seems to be the only
independent means by which the service can obtain a late season supply. Cer-
tain rights or options on all the upriver sites named have been acquitted by the
district.

The Walker River irrigation district, with headquarters at Yerringtpn, Nev.,
is organized under the new Nevada irrigation act for the purpose of irrigating
about 200,000 acres of land in Mason Valley and the valleys above. It is ex-
peoted that the first bonds will be sold this coming May after which the develop-
ment of the AIkali Lake project will be started. After this project is completed
it is planned to complete the others as needed.

If the service does not choose the reservation site it should be able to cooperate
-with the district in developing one of the upper projects or by completing one
•entirely, and receive a cortain stated flow in the river at the reservation line.

Arrangements should be made at the same time for the later development of
the reservation site whenever -the general need justifies it. This site should be
.developed some time because it will mean an annual saving of water to the
•valley as a whole in an amount equal to the capacity of the reservoir.

(D STOKAQB ON THE BESERVATION

The reservation site is located about 9 miles above Schurz. Reference is made
•to my report of December, 1918, containing detailed information and estimates
of cost, and four drawings showing meth.ods of construction upon which the
•estimates arc based. Reference is made also to the topography of the reservoir
.site taken in 1914 by Frank Weber.

•Further information relative to the nature of the materials under the river and
.spillway sites should be obtained by test borings before final designs are made.

ADVANTAGES AND BISADVANTAQBS OP RBSBRVATION SITE

The advantages of using this site over cooperation with the district are that
the storage works would be located on the reservation near the land to be
served, which would facilitate regulation and delivery; and that its development
would result in the saving of water that would otlierwise all waste into Walker
.Lake. The latter consideration alone justifies developing this site at con-
siderably greater cost because the needs of the valley as a whole soon will be in
excess of the total water supply.

The principal disadvantages are greater cost, greater evaporation losses, and
possibly greater loss of reservoir capacity due to sil-t deposit.

The cost per acre-foot of storage capacity, though greater than estimated for
the upper sites, would still be reasonable. The lack of a good spiUway site is
the principal disadvantage which wiU make these works comparatively costly.

BILT DEPOSITS

The silt problem was not discussed in the report of December, 1918, so I will
give here what information I have on this subject.

From observations of river and canals during 1918 and 1919, I have been able
-to form some idea of the amount of slit carried down the river. The general
appearance of the river bed does not indicate excessive silt deposit and in the
twb years I have noticed little change in the size of the deposit in the lake at
the river mouth. Above the diversion dam, for several hundred feet, is a rela-

TT<3nnnA48'7

00172

Case 3:73-cv-00127-MMD-WGC Document 2 Filed 01/13/21 Page 71 of 131



61

tively quiet portion of the river. Here the silt deposit has not been very no'tice-
able in the two years.

The two canals take out at bends in the river with no provision for keeping
out silt, but it has not been necessary to clean either canal in the first two miles
during the two years. The materials cleaned out below these upper Btretches
have been partly eroded from the canal banks and partly brought from the
river. The amount taken out each year has been about 1,500 cubic yards.
The quantity of water carried through the canals has been something like 4,000
aore-feet per year, Assuming that all this sil(; came from the river and
the amount of silt deposited in the canals by the diverted water is proportional
to the amount that would be deposited in 'the reservoir by the water in the
river, also that the amount of sUt carried to the fields in irrigating is proportional
to that which would be carried over the spUIway and through the outlet, we can
form some idea of the amount that might be left in the reservoir.

The average rua-off into Walker Lake for 1916-1917 was 254,000 acre-feet
according to" United States Geological Survey records. Then according to
the above assumptions 58 acre-feet of silt would be deposited in the reservoir
yearly. This would .not be at aU serious, for at this rate, it would take about
170 years for the silt to fiU the reservoir.

TTPBIVBS SITES

AUsaU Lake and Leavitt Meadows on the West Walker and Bridgeport
Meadows' and Twin Lakes on the East Walker, which have been chosen for
development by the district, arc the best storage sites on the system. Con-
siderable information relative to these in the form of reports and eBtimates,
maps, etc,, is on file at the office of the district in Yemngton. In this report
will try to condense this information so as to give a general idea of the nature
of these sites and the probable cost of their development.

The. United States Geological Survey has made topographic maps of all the
country drained by the Walter River system.

(2) ALKALI LAKE 8TOBAOB

Alkali Lake, in Antelope Valley, is in a natural basin lying west of the West
Walker River at the right elevation to permit its being filled by diverting -water
from the river tlurough a feed canal and returning the water thus stored to the
river as needed, through a tunnel and open cut. The natural capacity is now
about 40,000 aore-feet but this will be increased to about 85,000 acre-feet by
building a low embankment at the south rim. This is an excellent storage site,
The estimated cost is $6.60 per acre foot of storage capacity.

The capacity of AUcali Lake can be made 10,000 or 16,000 acre-feet greater
than the 85,000 contemplated at about the same unit cost. It may be possible
for the service to make arrangements with the district and secure necessary
storage in this way.

(3) LBAVITT MEADOWS BITS

The dam site for this reservoir ia in the river canyon in sec. 27, T. 6 N., R. 22
E., Mount Diablo meridian, about three-quarters of a xmle below the mouth of
Leavitt Greek. The area to be submerged is practically all of Leavitt Meadows,
of which about 400 acres is privately owned.

A dam 110 feet high, to be built by hydrauliolung with water from Leavitt
Creek, is contemplated. The materials to be sluioed from the slopes of the
canyon above elevation of top of dam are glacial drift. Pressure for hydrauliok-
ing work will be obtained by gravity. The site has a natural spillway and return
channel.

The capacity of this reservoir site is about 25,000 aore-feet and the estimated
cost is about $9 per aore-foot of capacity.

(4) BBIDGBPORT MBADOW8 SITE

This dam site is on the East Walker in see. 27, T. 6 N., B. 25 E., about 1,000
feet above the old tollhouse foundations and about 6 nules below Bridgeport.

The dam site is good but the reservoir wfll cover some valuable pasture lands;
The dam will be built of glaoial drift from the high west slopes of the canyon and
can be deposited by hydrauKcking. On the east side of the canyon is a good
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spillway site in bedrock. The foundations seem to be good bedrock close to the
river bed.

I have made two hurried estiamtes of cost, one for raising the water surface at
the dam by 60 feet and one 70 feet, giving about 34,000 and 63,000 aore-feet of
capacity, respectively. The estimated cost of construction is low, about $6 and
$3 per acre-foot of capacity, respectively. But the areas covered by the reser-
voir are about 2,200 and 3,600, AU but something Uke 1,000 acres lying nearest
the dam site would have to be purchased. At $75 per acre to cover the purchase
of these lands, the total of the estimate would be about $8 per acre-foot of capacity
for each scheme.

It might be possible for the district and the service to woA together to advan-
tage in the development of this Bite.

(6) TWIN LAKES SITB

The other East Walker site is on its Robinson Creek branch at Twin Lakes,
in Tps. 3 and 4 N., R. 24 E. Most of the reservoir area is now covered by Twin
Iiakes which have a present water area of about 700 acres. The United States
Geological Survey topography shows these lakes and surrounding country very
accurately.

At present the water surface of each lake is regulated by outlet works which
store about 6,000 aore-feet. The cost of these works was probably about $6,000.

A cheap method of increasing the storage capacity would be to make a cut
between the lakes and one at the lower lake outlet, making each cut about 6
feet below the present outlets, and to build an embankment across the creek and
along a ridge just below the lower lake.

The embankmea'fc can be built at low cost by sluicing. Water can be diverted
from Summers Creek and brought to a point directly above the site, giving
about 600 feet of head, simply by building an easy ditch about 1,000 feeflong.
The flow of Summers Greek on July 19, 1919, was about 7 second-feet. THe
highest part of the fiU, crossing the creek and outlet works, could be made by
direct sluioing ciown the mountain side and the materials for the embankment
farther to the west could be carried over in a flume.

The spillway can be made over a bed of bowlders at little cost and the channel
back to the creek would clear the embankment at a safe distance and soon be-
come permanent in a bed of bcwlders like the creek channel.

The materials are glacial and are excellent for embankment work. A con-
crete conduit and controlling gates of standard design would comprise the outlet
works.

My estimate of cost for a storage capacity of 20,000 acre-feet, or 14,000 acre-
feet of additional storage over the present development, is $40,000, or about
$3 per acre-foot of additional storage capacity.

do not know what allowance should be made for satisfying claims of present
users, but it would seem that if their use of the 6,000 aore-feet of stored water
is not interfered with, the right to build larger and permanent works should be
acquired on reasonable terms.

Not much information is to be found on the flow of Robinson Creek. On
July 20, 1919, the inflow vras about 20 second-feet. The oachment area above
the lakes, taken from ITnited States Geological Survey topography, is 35 square
miles. This small area, however, lies mostly in high altitudes containing lakes
and glaciers and probably furnishes considerably more run-off than its size would
indicate. This would be a very desirable development for the service to handle
alone if the necessary rights can be secured and the flow of Robinson Creek is
found to be sufficient.

TOTAL WATEK SUPPLY AVAILABKB FOR STOBAOB

There is abundance of water escaping into Walker Lake at the present, of
course, which passes the reservation site. The average yearly run-ofiF for 1915-
1917 was 264;000 acre-feet. (United States Geological Survey records.) After
aU is stored in the upper sites that possibly can be, there wiU certainly be enough
escaping down river during the year to supply the 10,000 acre-feet needed for
the reaerva-tion storage. Even the waste and drainage from the diBtrict lands
should be ample for this.

As to the amoyntjmulable for storage on the Walker ^Kiver system as a whole,
the report of W. E. Settlemeyer, assistant State engineer, dated May, 1919,
contains the best and latest information I have found.
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Mr. Settlemeyer obtained the following results after working up all United
States Geological Survey records and adjudicated rights to date:

Acra-feet

Mean East Walker flow, above aU Mason Valley diversions—.___.---- 179, 200
Mean West Walker flow", above all Smith and Mason Valleys diversions- 198; 896

Total.___.__._..._____._____-_________-._______„_._..__._ 378,096

Adjudicated rights iu Mason and Smith Valleys on East and West
Walker River----------._--.-------_-_-_----.._-------.-_------ 90, 372

Balance flowing into main WaUcer River at Mason---_---_---- 287, 724
Adjudicated rights, main Walker in Mason and Walker River Valley--- 127;145

Surplus, mean quantity available for storage----------------- 160, 579

Neglecting back flow in Antelope and Smith Valleys.
The back flow from Antelope and Smith Valleys has been estimated between

20,000 and 30,000 acre-feet per year.

(6) DBAINAOB OF MASON VAIABY lANDS BABT OP BIVER

The report of Settlemeyer and Beemer, dated May 20, 1919, entitled "Mason
Valley dramage studies,' roughly coverB this subject. A map of Mason VaUey,
made from United States Reclamation Service and United States Geological
Survey data, dated May 20, 1919, forms a part of -the report. There was also
submitted a profile of Walker River, bearing the same date.

It wUl be noted in the report above mentioned that about 24,000 acres can_be
drained and thus greatly benefited by an east side trunk drain ditch. The
water supply that would be developed in this way might be sufficient for the
reservation,

In Engineering News-Eecord, April 3, 1919, D. W. Cole states that in 1916
the principal trunk drains on the Boise project discharged 224,000 acre-feet of
water from a total area of 243,000 acres of imgated land. A drainage run-off
at this rate would give over 22,600 aores-feet from the 24,000 acres. In addition
to this, about 8,000 acres below Yerringtoi,! drain directly into the river. If the
plan of the district of removing all obstrufitions from the river below Yerrington
is carried out and if the 24,000 acres are drained it seems that an adequate water
supply for the reservation might be obtained in this way.

[f the proper cooperation between the service and the district can be effected
this is probably the best project under consideration,

(7) LOWBRINO BIVBB BBB TO DBAIN MASON VAUMSY LANDS

This scheme was suggested by Mr. Jay H. Glemmons and a short report of it is
contained In my letter of April 11,1919, accompanied by a profile of Walker
River taken March 26 and 27, 1919, and by a. map dated April 22, 1919, showing
locations of diversions to be abandoned. This report is superseded by the re-
port of May 20, 1919, referred to above under scKeme (6). The late examina-
tions brought out the fact that lowering the river would drain only a small part
of Mason VaUey below Yerrington on account of the peculiar topography as
explained in thelater report. The ecbeme of dredging the river should therefore
be abandoned, but the diversions below Yemngton should be discontinued and
the obstructions removed if scheme (6) is carried out.

(8) AWAITING STOBAOB DBVBMPMBNT BY THE DISTBICT AND DEPENDING TTFON
BTTN-OFF FBOM IRBI8ATED LANDB ABOVE THE SBBBBYATION

This scheme is mentioned here because it -has been suggested and not because
of its merits. Referring to the report on scheme_(6) and the accompanying map
it wiU. be seen that only" a very small area below Ysmngton drains into the river.
Most of the drainage "goes to Wabuska Basin and Birnungham Slough, district
and is lost through evaporation. Above Yerrington all available water during
the late season will be diverted from the river. The late season supply reaching
the reservation would therefore be very.smaU.

KBOOMMBNBATIONS

The reservation site should be developed some time unless it is proven to be
uusafe for construction. Whatever arrangement is made to secure a present
water supply should include provisions for the future devlopment of this site, in
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order to increase the storage supply for the valley as a whole, whenever increased
demand justifies the construction.

Before the matter of cooperation is taken up with the district it is hard to say
which of the above schemes is to be recommended. The choice would be one of
three, viz:

(1) Drainage of Mason Valley lands.
[2) Development of Twin Lakes site.
;3) Cooperation in developing the AIkaU Lake site.
If one of these is taken over by the service, a stipulated minimum late season

flow to be delivered at the reservation line, should be agreed upon.
It might be weU for the service to approach the district, with an offer to do the

engineering work for carrying out the drainage work (scheme 6) , the actual cost
of construction to be borne by the lands benefited. In this case the district
could not be expected to guarantee a stipulated mimmum flow, but the service
would surely receive a considerable water supply at small cost.

It is recommended that the matter of cooperation by the 'service and the dis-
trict be at once taken up with the district. After this is done a choice between
the reservation site and one of the upper projects can be made.

Respectfully submitted.
J. A. BBEMEB,

Superintendent of Construction.

MASON VAIAB? DRAINAGE STUDIES

ScHuaz, NEV., May SO, 1919.

In compliance with mstructions from Mr. H. W. Dietz, Bupervising engineer,
United States Indian irrigation service, and Mr. J. G. Scrugham, State engineer
of Nevada, the following preliminary report has been pTepared, relative to
drainage possibilities in Mason Valley, with the object of securing a late water.
supply for Walker River Reservation and at the same time benefiting Mason
Valley lands.

It was first thought that the problem was a simple one. Walker River flows
through • nearly 'the center of the vaU^y and appeared to be the finest drainage
outlet. This, however, proved an illusion, for after a field examination it wag
found that the river is really higher than the natural drain courses near the lulls
on either side of the valley. The Wabuska Basin, into which the area west of
the river and below Yerington'is drained, is lower than river bed, and must be
drained through Churchill Canyon into Carson River. A small area in the
southern end of the valley and also land immediately adjaceirt to the river
drain directly into'it. And, most of area on the east side of the valley drains
naturally into what is known as ths Birmingham or Perk Slough, which Mes
from 2 to 4 mUes east of and drains iuto Wa&er River before it leaves Mason
Valley. These drains and approximate areas are shown on map which is part
.of this report.

Mason Valley has at least three district drainage areas, as follows: (1) The
Wabuska Basin and lands on west side of the valley draining into it; (2) lands
immediately adjacent to the river channel; (3) the area on the east side of valley.

The main drainage canal for the west side lands would join one from Wabuska
Basin a short distance west of Wabuska, then flow through GhurchiU Canyon
into Carson River. As the main purpose of this investigation has been to
determine a means of obtaininf? more water for Walker Kiver Indian Reservation
and at same time to benefit Mason VaUey lands, we need not now consider this
part of the problem any further.

In considering the drainage of lands immediately adjacent to the river channel
attention is invited to profile and map of Walker River, which are part of this
report. The profile, covering a distance of nearly 8 mUes, clearly shows the
effect of obstructions placed in the channel to divert water. The probable
grade that would result from the removal of these obstructions is also shown on
profile and, as nearly as we can learn from. statements of old settlers, is about the
condition that existed before any diversions were made. On account of the re1a-
tively small area that could be directly drained by the river and because it eeems
reasonable that simply the removal of obstructions would result in the current
deepening its own channel, it is not thought advisable to undertake any river
improvement other than clearing out the obstructions. A plan is now being
considered-by the district to construct two run canals and discontinue old diver-
sions. This plan, if carried out, should result in the gradual .restoration of the
channel to its former condition.
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The construction of a main trunk drain on the east side of the valley in approxi-
mately the location shown on map with this report would be of greatest_benefit
to both reservation and district. This location in general follows the Perk of
Birmingham Slough which has been partly' filled in by farmers owning land
near its upper or southern end, the lower 3 or 4 miles only being open. Evens
in this condition it discharges some water into the river al] year. There is con-
Biderable water-logged and swampy land that would be drained by a canal im
this location. Farmers whose lands are now water-logged state that they were
not go before the slough, was filled. The probable area that would be drained
by this canal and the estimated cost of the work are given below, also approximate
area that might be drained directly by river:

Approximate area to be drained directly by river, 8,000 acres.
Approximate area to be drained by east side drainage canal, 24,000 acres.
Approximate length of east side canal, 10 miles.
Section for upper 4 miles, 8-foot depth, 4-foot base, 2 : 1 slopes,
Section for lower 6 miles, 10-foot depth, 6-foot base, 2 : I slopes.
Approxima.te yardage, east side oanar, 440,000.
Estimated cost, east side canal, $90,000.
This has been necessarily a very hurried investigation, and further study must

be given before definite plans are made. However, it is certain that district and
reservation would be mutually benefited by an agreement securing the dis-
continuance and removal of diversions below Yerington and by construction of
the east side drainage canal.

It is therefore recommended that Government and district cooperate in
making careful surveys and estimates as a basis for a satisfactory agreement.

W. H. SETTELMEYER.
J. A. BEBMEB.

WALKER BIVBR STOBA8B

Water rights. — The following is as obtained from the State engineer's office in
August, 1918:

Vested rigMs—second feet: Priority date
4.7-.^.----------__^-----------_----.--—---------------------- 1868

3.55--------------------------------------------------------- 1872

6.15--—------—--------------------------------------------- 1875

7.50------------_-.---_—---------—--_---------------------- 1883

l.03-_—--------_--.---—----------------------------------- 1886

Perxaits: No. 182 for 0.32 second-foot. No. 1914 for 48 seoond-feet, dated
December 24, 1910, for the irrigation of 4,800 acres; works to be completed
October 1, 1920, 30 days after which proof of beneficial use to be made,

More flood-water rights will be needed. R. Q. Withers, attori}ey for -the Indian
Service, Washoe Bank Building, Reno, advised care m making further applica-
tion so'that no present rights wUl be surrendered. Also that it seems probable
that irrigable Indian lands already have water rights and do not depend upon
State decrees.

Maximum flood discharges at Sckurz

[Letter ol A. B, Purton, District Eugtnesr, United States Qeologica] Survey Tuly 3,1918.]
Second-feet

June 8 and 9, 19U___..____..__.-____....______.„__.-_—„-„_--- 2, 530

June 12, 1915————---—----------——--—-——---—--- 1, 180
June 20; 1916-——---————---——---„---——--—--- 1, 600
June 21; 1917----—---—-———-----------———---—----- 1, 950
Jun6 18; 1918-—--------------_——-------------.----------------- 2, 100-

Storage capacity. — Computed from Weber's topography of reservoir site.
(See capacity curve on the accompanymg map.)

Required spillway capacity. — Assumed as 4,000 seoond-feet.
Outlet works. — An open cut in the location shown on the map might be made

and a reinforced concrete conduit of about 400 seoond-feet capacity constructed.
This would take the flow of the river from. July till the following spring and serve-
for the temporary diversion as well as the permanent outlet.
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Foundation under river. — The soundings in the river bed were taken in the early
part of September when the river was practically dry. They were made with
sharpened bars of reinforcing steel which were churned down mostly without
driving. In some places they had to be driven part of the distance, owing to
streaks of clay and gravel. Where the bars would bounce when hit with the
.baminer, or where they could not be driven farther and were not gripped and
lield, the foundation was called rock. Where they were gripped for a few inches
at the ends the foundation was called gravel. Solid bottom of some sort was
always found. It seems probable that all the foundation is rock, but that in
some places pockets of gravel or seams were struck. The material above the
foundation is mostly fine sand, 10 to 17 feet deep in the river channel and shal-
lower at the banks where it merges into clay. The sand could probably be moved
with a centrifugal pump. The outcropping rock is a fine conglomerate, or
between conglomerate and sandstone. It contains coarse and fine grains, firmly
cemented, and bears evidence of heat.

Building materials. — Rock for riprapping is scarce. A small amount has been
located near the site and the earth for the embankment contains some which
might be selected as tho work proceeds. There is considerable gravel and just
below and on each side of the spillway site, but it does not appear to be of very
good quality near the surface. No deep pits were dug. The earth near the
embankment site contains enough clay and gravel to make it very good for the
purpose. Plenty of good gravel and sand have been located about 2 miles from
the site.

General scheme for conslruclion. — (1) Construct outlet works before midsummer
low water. (2) Temporary diversion. (3) Complete work in river bed in August,
September, and October. (4) Complete remainder of embankment before spring
-flood. (5) Spillway work could be carried on all the time and should be oom-
pleted well before spring flood.

Estimate of cost

Outlet n'orlis:
5,000 cubic yards excavation at 60 cents--------------- $3,000

4,000 cubic yards baok.fill at 30 cents—--_------------ 1,200
400 cubic yards reinforced concrete at $20-_——---.------ 8, 000

Gates, gatehouse, etc--.^____-_-^-----_ _--_---____--- 4, 000-, -..-„.___---,---„-_------._--„-—^^ $16,200

Temporary diversion——----------------------------------------- 2, 000
Foundation under river and core waU:

10,000 cubic yards excavation river, sand at 20 cents---- 2, 000
100 cubic yards excavation for core waU at $5-—------- 600
200 cubic yards concrete in core waU at $18------------ 3, 600
Back filling foundation, 10,000 cubic yards at 50 cents--- 6, 000

11,100
Spillway:

(10,000 cubic yards excavation, gravel and earth will be used near;
cost of excavation covered in estimates for embankment and
concrete work.)

1,500 cubic yards concrete at $18---------------------------- 27,000
Main embankment (exclusive of portion below river bed):

90,000 cubic yards at 35 cents----------------.------- $31,500

4,000 square yards upstanding face riprap__—-„------- 8, 000
39,500

Drain:
500 cubic yards cut at 50 cents——---------_---------- 250
1,700 cubic vards embankment at 30 cents------------- 510.,.„„ -„„.-.,„_„„—„-„-„.„„ „„.„-„—------—^^ ^^

Total.__..---__--------_-----.„----------—-------_------- l 96, 560

i Say, $100,000.
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APPENDIX D

DEPARTMENT 01? THE INTBBIOB,
UNITED STATES INDIAN INSPECTION SEKVICB,

Stewart, Nev., July 7, 1906.
The SECHETART OF THE INTBMOK,

Washington, D. C.

SIR: In compliance with your order of March 31, 1906, I have investigated
conditions on tlie Walker River Reservation, Nev., and have the honor to submit
the^ollowing report:

Two plans have been submitted to the Indian office by Supt. J. R. Meskimmons,
for furnishing the lands of this reservation with a water supply. His first recom-
mendation contemplated the construction of a central steam pumping plant and
the installation of a series of pumping stations at various points on the reserva-
tion. Or as an alternative pumping proposition he suggested it would be possible
to elevate the water of Walker Lake to a height of 52 feet and cover the frrigable
area south of Sohurz containing the greater portion of the newly &llotted lands.

An analysis of the lake water, however, whioh Superintendent Meskimmons
had made by the chemist of the State university disclosed the fact that it con-
tained some 266 parts of tota.1 soluble solids in 100,000 parts and the verdict of the
chemist was that the water was not suitable for irrigation purposes. This fact is
sufBoiently disappointing to discourage the idea of using the water of Walker
Lake even were other features of the plan more favorable than those existing.

The plan of erecting a central steam-electric plant at some point on the railroad
to supply power to electrioally driven pumping stations for furnishing a supple-
mental supply of water would not in my opinion, be practicable owing to the
large cost of fuel, and the further fact frtiat the Indian .lands to be irrigated are
mediocre in quality, located in a region where land values—based upon crop
returns—are not sufBciently high to warrant such an expensive irrigation supply-
The figures submitted as to initial cost and subsequent expense of operation for
a similar central steam plant in my last report on the Pima project, were so large-
that the plan could not be enthusiastically indorsed even for a territory where;
lands with water are several times more valuable than they would ever become on"
the Walker River Reservation. If cheap water power could be obtained the place
of furnishing supplemental waters by pumping would be worthy of consideration-
Unfortunately such power sites as could be constructed at reasonable expense are
located many miles above the reservation on the East and West Walker Rivers,
and the expense of transmission lines would be large.

Furthermore, it would hardly be practicable to construct such a plant in
view of the fact -that the electric power would only be needed for a few months
of every year for irrigation purposes during the period of low water.

It is altogether probable, however, that ere long power of this nature wiU be
brought down through the Smith and Mason Valleys by private capital and if
BO, might be extended on to the reservation, provided any mines of importance
are found after the reservation is thrown open. Should this be done it would
likely be much cheaper to rent a certain amount of power for the few months
it would be needed during the period of low water in the river. This suggestioq
is somewhat speculative, however, but for the present pumping water on the
reservation could not be recommended.

BESBBVOIR CONSTRUCTION

Upon arriving in Carson City I took steps at once to ascertain the status of
the Alkali Lake reservoir site, the acquirement of whioh was advocated in Super-
intendent Meskimmons's last report of March 2 as a possible solution of the-
water problem. By examining the records in the State and United States land
offices it was found that Mr. T. B. Rickey owned or controlled by far the greater
portion of the lands embracing the site in Nevada, including the lands on whicb
would be located the outlet canals and tunnel. A portion of the site is in Gali-
fornia and he has large holdings embracing the site in that State, including lands'
through which the supply canals leading from the West Walker River to th®
reservoir must of necessity traverse.

These facts are known to the department since I subsequently learned tliaift
Mr. Rickey had filed maps with his application for a permit to construct this
reservoir which showed the relative areas of private and public lands.

I then visited the Uni-ted States attorney, Samuel Platt, and learned that Re
has lately received instructions from the Attorney General to confer with. Super-
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vicing Engineer Taylor, of -the reclamation survey, and to take such steps as
were necessary to protect the rights of the Government, aU vacant lands con-
tained within the said site having been withdrawn from entry under the pro-
visions of -the reclamation act.

Wishing to leara at once the intentions of the Reclamation Service with
reference to the site in question, I conferred with Mr. Taylor, who informed me
that it was not the intention of the survey to surrender this site. He gave it
as his opinion that the Walker River project -would be carried through, not-
withstauding that the present attitude of some of the large landholders in the
Smith and Mason VaUeys is antagonistic to the idea of surrendering &U of their
holdings in excess of the areas specified in the reclamation act. He further
stated that if the settlers on -the Walker refused to conform to the requirements
of the department, the storage waters could be conveyed by canals into the
Careon Kiver and be applied on other lands in connection with the Truckee-
Carson project in process of construction,

I obtained from. him the inclosed blue print which outlines in red ink the
boundaries within which arid public lands have been withdra-mi from entry
under the first form of withdrawal.

It will be noted that these boundary lines embrace the Walker River from
the Indian reservation to the headwaters of its chief tributaries, the East and
West Walker, and the possible reservoir sites are noted thereon. Mr. Taylor
stated that there was sufficient storage capacity in the reservoir sites shown or
existing to provide all irrigable lands contiguous to Walker Eiver with water,
including the allotted lands of the reservation.

As matters now stand, therefore, I do not see how the Indians can at any
time in the near future obtain the benefits of storage by proceeding along inde-
pendent lines. If, however, the Government constructs these leservoirs in t'b.e
future under the reclamation act, arrangements should be effected whereby the
Indians may obtain additional water for their allotments.

The inclosod letter (Exbibit 1), received from the United States district attorney,
gives the status of affairs to date in connection with the Alkali Lake reservoir
proposition, and he also refers to the pending suit with reference to the adjudica-
tion of water rights on the Walker River in which the Government will intervene
in behalf of the Indians.

In connection with the contemplated law suit referred to, I find that matters
flre^somewhat in status quo at present.

The plan which it is hoped may be carried out in determining the rights of the
various parties to the suit contemplates that the State engineer shaU beappomtefi
a, master in chancery to take the testimony aud compile the evidence offered by
the respective appropriators of water from the river. Upon the evidence thus
submitted he win consequeirfcly determine upon the relative priorities, basing his
decision upon certain well-defined principles of irrigation law, which principles
are to be subscribed to and agreed upon in advance by all parties to the suit.
His findings to be the basis for a subsequent court decree.

The State engineer has been. unable to date to bring about a unanimity of
favorable opinion among the many parties to the suit with reference to the
fundamental principles referred to. He is hopeful of success, but the outlook is
not encouraging for a speedy adjudioation along these lines.

It is an unfortunate fact that the Indians 'of the Walker River Reservation
will not be able to obtain any considerable amount of water during seasons of
scant supply subsequent to July 1,

The white settlers above thein have been occupying and farming lands in the
Smith and Mason Valleys for over 40 years, taking out ditches in the early
sixties and having earKer priorities of appropriation than the Indians whose
first attempt at ditch construction was begun in about 1868 by the building of
what, as stated by Superintendent Meskimmons in his report of January 24, was
but a small ditch and irrigated only a few acres of land which was irrigated not
so much for cultivation as it was for raising wild hay. While they enjoy an
early priority of diversion, the area of land irrigated was small.

If they can establish title to sufficient water during such periods to irrigate
one-third of their present farmed areas of some 1,400 acres, it will be as much as
we can reasonably count upon. Attorney Platt, with the data that have been
furnished him by Special Agent Conser and BupBrintendent Meskimmons, will
undoubtedly secure to the Indians their rights in the premises; but as matters
stand, it is altogether probable that the larger portion of Indian holdings now in
cultivation willbe forced to depend chiefly on surplus spring and early summer s
water for an irrigation supply.
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After my conferences with United States Attorney Platt and Supervising
Engineer Taylor relative to the AlkaU Lake reservoir site, I proceeded to the
Walker River Reservation, and in company with Superintendent Meskimmona
made a journey up the Walker and West Walker Rivers, examining the dam site
sb lower end of Smith Valley en route. This is a fine natural site of bed rock,
is within reasonable distance, but the storage capacity would not be large owing
to tlie narrowness of the valley and heavy fall of river above the site. A masonry
dam at this point carried to a height of 150 feet above the bed of stream would
easily cost a million dollars; hence it is not a project for the Indian Bureau to
consider. We then visited the AlkaU Lake (Riokey) site, so sooa to be a bone of
contention. It is & fine natural site, an almost mountain-locked basin located a
few miles from the West Walker River and into which the flood waters of the
latter could be easily led by cheaply constructed canals. The water thus stored
could be released from the reservoir by means of a tunnel and deep cuts through
a low point in the rim of the basin.

The outlet works and the heavy dike, whicli would be about three-fourths of a
mile in length at the upper end of site, would constitute tbe most expensive
features of the work. Views 2, 3, and 4, pages A and B, attached, illustrate
the nature of the site, and it -wiU be noted that the bottom of the site, which con-
tains about 280 acres of vacant Government land, is submerged, Mr. Rickey
having been turning flood water into the basin for some time. At the time of
our visit he had a smaU force of men engaged in the sinking of a large circular
shaft for the construction of the gate tower on the line of the proposed outlet
tunnel.

I subsequently met Mr. Eickey in Carson City upon his request and he gave
me his views with reference to the proposed lawsuit concerning the division of
the waters of Walter River. He also touched upon the reservoir proposition,
And as I was about to leave asked if I thought the Indian Bureau would consider
& proposition from him to furnish a supply of storage water to the Indian allot-
meats on the reservation upon the completion of his reservoir. la view of my
lcnowledge of the impending action against him by the Government, I could
manifestly not give Km any information with respect to the probable attitude
of the Indian Bureau.

KBCOMMBNDATtONS

In view of the existing conditions and after a careful inspection of the lands of
the reservation coupled with. data obtained through preliminary surveys made
by Superintendent Mesldmmons under my direction, r.have the honor to submit
the following recommendations:

1. That the present reservation canal on the east side of Walker River known
as ditoh No. 2, be enlarged and extended to cover about 5,000 acres of ftllotments
AS indicated on accompanying map "A."

2. That Superinteadenl Meskimmons be directed to forward me the results
of his final surveys now being conducted in accordance with my recommendations.

3. That Superintendent Asbury be instructed to at once make application
with the State engineer for permission to appropriate 150 cubic feet of water per
second of the surplus waters of Walker River for the benefit of the Indians for
-the contemplated enlarged canal, Superintendent Mesldmmons to furnish him
with the necessary detafls with reference to the proposed enlargement which will
be demanded by the State engineer. . _..._. _ '_

4. That the s'uin of $15,000 be apportioned, the W&Uce'r River Reservation for
irrigation work during the fiscal year 1907. A portion of this fund will need to
be expended in the purchase of two plow teams, some sUp and Fresno scragers,
plows, shovels, mattocks, doubletrees, etc., a fuU estimate of which wiU be
.fiubmitted by Superiateadeat Asbury and Superintendent Meskunmons, ehquld
this recommendation be approved. If Superintendent Asbury be authorized to
purchase this equipment, it wUl relieve the superintendent of irrigation from
oarrying same on his property account.

5. That the work be prosecuted under the personal supervision of Superintend-
ent Mesktmmons under the general direotion of Engineer HUl or myself. The.
force of Indians which can be" obtained will not be large, and the superintendent
should be able to handle the work with a good foreman, one rodman, and a
chainman. Later on he will need a few carpenters.

The reasons leading up to the recommendations above made are as follows:
An inspection of the '"Government records of the gauging station in Walker

Siver near Wabuska located immediately above the reservation and below all
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canals now diverting water from the Walker River or its tributaries, demonstrates
the fact that except in unusually dry seasons there is ample water available untU
early in July to warrant this canal for the purpose of using the surplus or flood
waters for grain crops.

I have interrogated many farmers and men familiar with the country and the
conoensus of opinion is, that if grain is planted early in March and irrigated
oopiously until July 1, a, crop can be counted upon. I have personally examined
many grain fields now growing which would yield excellent crops without further
irrieation this season.

The records of flow at the station named for July 1 during the past five years
are as follows:

July 1, 1902: Gauge height not given, but 47 second-feet being in river on
July 22—demonstration that a good flow existed until July 10 at least.

July 1, 1903: 664 second-feet and 261 second-feet on July 9.
July 1, 1904:: 1,082 second-feet and an abundance until August 31.
July 1, 1905: 114 second-feet on July 6—57 second-feet, a very dry year.
July 1, 1906: Highest water in many years and an abundance assured for all

season.

Since one year of heavy saowfall such as occurred during the past winter,
generally insures two succeeding seasons of ample summer water, it is altogether
probable that the summer of 1907 wiU also show a substantial flow at Wabuska
during July.

It is my belief, therefore, that sufficient surpljns waters can be annually obtained
for the growing of grain crops, and that this canal is warranted as in the instance
of the New Yakima Canal, upon the grounds that a "half loaf is better than no
bread."

There are some 5,000 acres of land newly allotted 'which will be covered by
the proposed canal, but probably not to exceed 4,000 acres will be worth irrigatinj
for the present at least. Some of the lands allotted to old people and situatec
near Walker Lake are very poor, comprising salt grass flats ancTsand dunes of a
character which no white man would care to lease. Superintendent Casson pur-
posely^ gave these lands to old people who would be unable to farm them even
if of high grade.

From the results of such preliminary surveys as have been made to date
under my direction I estimate the cost of covering the 5,000 acres at approxi-
mately $50,000, inotuding the necessary laterals. If this expenditure is spread
over a period of three years it will be probably as fast as the work can be prose-
cuted with the limited number of able-bodied men available. With the buUdini
of this canal and necessary laterals and the construction of a high.-line later;
from. ditch No. 3 covering some few hundred acres of land west of Schurz, the
Indians will have all the land covered it will be possible for them to farm.

It is a discouraging feature in connection with this recommendation that the best
of the lands to be covered by this canal are mediocre hence no great expense for
reclamation would be warranted, such as would obtain by the building of central
steam giants, independent, storage reservoirs, or hydroelectrio power plants.

The Indians have been given the best and practically all of the irrigabla lands,
however, hence there seems to be no other course to pursue save to bmld the ditches
recommended a,nd let them make the best possible use of their holdings.

The construction of this canal would be an essential preliminary to any plan
for their relief which can be suggested.

It would be needed, with the quota of surplus or flood waters it wiU furnish the
allotments, in event that supplemental waters be supplied tha lands in the future
either through storage or by means of pumping plants operated by rented hydro-
electric power.

In closing I desire to speak thus early in behaU of these Indians. JS -the
Government acquires and constructs in. the future the Alkali Lake Reservoir in
addition to others in contemplation in connection with the Walker River or other
projects, I sincerely hope it wiU be your pleasure to effect some arrangements
whereby these Indians may obtain the benefits of storage, and be insured future
independence.

Inclosed herewith are letters forwarded me bearing upon the subject in hand.
Very respectfully,

W. H. GODS, Chief Engineer.
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APPENDIX E

BBPOBT OT WATBB COMMISSIONBR ON WALKBK BIVER RBLATIVB TO CONVETANCB
OP VTATBR FOR WALKBR BIVBR INDIAN RBSBRVATION F'DRBUANT TO PBDBRAL
CO-DBT BTIPULATION

YBRINOTON, NEV., September 1, 1924.
This report contains a description of the principal features of the work of

storing and conveying waters as provided for in stipulation No. C-125 of the
Federal Court of the District of Nevada, dated July 11, 1924 (copy of which
stipulation is hereto attached), and a statement of the results of this" work.

On July 13, 1924, Mr. E. W. Kronquist met the writer at Bridgeport Dam ou
East Walker River, and the following plans were agreed upon as the most bene-
ficial and effective for carrying out the provisions of the stipulation.

That as soon as the necessary arrangements could be made with the various
water users the natural flow of upper West Walker River should be stored in
Topaz Lake and the natural flow of upper East Walker River should be stored
in Bridgeporfc Reservoir for a period of five days.
* That these waters should be released from storage in as large streams as possible
immediately after the end of the storage period, except that the release would be
timed in order that the two streams might join in the main river.

That all additional water below the reservoirs required to be turned down
should be added to the streams from the reservoirs at the proper times in order
to increase the flow as much as possible.

That the district and the reservation should cooperate in the work of meas-
uring, turning down, storing, releasing, and preventing losses and wrongful
diversion of these waters.

On July 16 the writer outlined plans in writing for the work of Walter Cox,
I. T. Whistler, and A. H. Rhoads who were given charge of parts of the work in
diflferent locations. Copiea of these "memoranda" are submitted herewith.
As Mr. King was present and assisted Mr. Kronquist and the writer in determin-
ing the methods to be followed, no written memorandum was furnished him.

In accordance with the above outlined plans, E. W. King, assisted by Herbert
Shirley, turned down the natural flow of the various streams forming upper East
Walker River into Bridgeport Reservoir for a period of five days, beginning
July 17. A considerable amount of measuring and river^ riding was involved
ia this work due to the drawing of storage water from.. Twin Lakes and East
Lake by other parties at this time. Mr. King also made measurements on
West Walker and assisted in delivering the stored water from Topaz Lake.
His Btatement covering his duties is attached hereto. A statement from the
diary of Mr. Shirley, ag Bubmitted by him, covering his part of this work is also
submitted herewith.

At 12,30 p. m. of July 22 the gates at Bridgeport Dam were raised, releasing
stream of about 700 Becbnd-feet and the gates left unchanged so that the stream
was cut down to 350 second-feet and the gates left unchanged so that the stream
iradually grew smaller as the reservoir was emptied. At noon of the 23d, about
i4 hours after the gates -were raised, piactically all the stored water had run out

of the reservoir.
The amount of water stored m Bridgeport Reservoir for the reservation

amounted to 314 acie-feet, Besides this water there was stored at the same
time 116 acre-feet of water from East Lake which was purchased by Messrs.
Strosnider and Scierini from Mono Power Co. This East Lake water, less
conveyance losses, was delivered to its owneiB in upper Ma.son Valley at the
time the water for the reservation was run, and an equal perosntftge of conveyance
loss, as far as the point of delivery of the East Lake Water, was charged to each
stream as nearly as practicable.

The amount of the total stored in Bridgeport Reservoir was determined by
means of the automatic recorder located ftt the gauging station just below Bridge-
port Dam, which, station is copperatively mamtained by the United States
Geological Survey and the Walker River irrigation district, the stored water
being'measured just after its release. The trace taken from the recorder cpn-
taining record of this measurement is on file in the engineering office of the
district. The amount run from East Lake during the five-day itoTage period
was determined by measurements and gauge readings taken on Green Creek at
a station in the Point Ranch, Bridgeport" Meadows. The water j>assin^ Una
station during this period represented East Lake storage and Green Creek
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natural flow and was delivered into Bridgeport Reservoir. B.ecords of this
flow are on file in the district engineering office.

The writer supervised the release of this water from storage at Bridgeport
Dam and its conveyance down East Walker River as far as the Elbow. Some
difficulty was experienced in preventing overflow and loss at several diversions
in bad condition, and some waste could not be prevented. However, the loss
through this upper stretch of river channel was not. excessive, being probably
about 15 per cent.

Just below the Elbow the East Walker River enters a canyon about 10 miles
in length in which there are no diversions, so that in this stretch no pat.roUiai
of the river was necessary. Below this canyon I. T. Whistler was in charge ol
the work; and he was assisted by Mr. Kronquist. After the stream reached the
Salles Ranch an excessive loss was sustained below the Salles Ranch, as from
there down to the junction of the East and West Walker Rivers the bed is very
sandy which caused considerable loss by seepage. Some loss was also due to
poor divereion works hajymg high brush dams and leakyheadgates.

A statement by Mr. Whistler copied from his diary of that period, showing
what part of the work he performed, is submitted herewith. •

Just prior to the storage of this water in Bridgeport Reservoir the natural
flow of East Walker was very low, being only about 10 second-feet at Bridgeport
Dam. The lower portions of the river channel were therefore nearly dry. By
the time the storage stream released from Bridgeport Dam reached the main
river just above Mason it had dwindled to about 2 seoond-feet. After about
one day even this much inflow to the main river began to drop, and it wfts then
decided by Mr. Kronquist and the writer that in order^ to prevent waste we
might deliver the remainder to Messrs. Strosnider and Soierini further up the
river, which was done. This offset the loss considerably which these users would
have otherwise suffered without detrimeut to the Indians, as it was evident
that the small stream remaimng would not be of any help in advancing the
main head, which had already passed below the junction of the east fork with the
main river.

On July 17, E. W. Kronquist, A. H. Rhoads, and the writer began the work of
turning down the flow of upper West Walker River into Topaz Lake Reservoir.
Mr. Rhoads continued this work until he completed the storage of five days'
flow, amounting to 232 aore-feet. The amount of the water thus diverted into
Topaz Lake was determined by means of a gauging station located in the feed
canal leading from river to reservoir. A rating curve for thi^ station was made
from measurements by Mr. I&onquist and Mr. King. Herewith is a statement
submitted .by Mr. Rhoads, taken from bis diary, which covers the part of this
work performed by him. Records of measurements and gauge readings at this
canal station are on file in the engineer's office of the district.

The delivery of the portion of the water from Topaz Lake Reservoir which
was allotted to the Indians under the stipulation was effected simply by closing
the headgates of users along the river, as a stream. of about 85 second-feet was
already being run continuously from this reservoir. The headgates were closed
sucpessiyely down the river until the proper amount of water had passed, after
which they were again opened and ordinary service was continued as before.
The upper headgates were thus closed on the evening of July 22, a few liours
after the gates at Bridgeport Dam on East Walker were opened.

On July 24, between 6 and 8 o'clock p. m., the writer, accompanied by Walter
Cox, found by rough measurements about 20 second-feet flowing into the main
river from East Walker and about 70 second-feet passing under the bridge
near Yerington Depot. The flow in the river at this place -was then at about its
maximum for the period of the run. A statement of Mr. Cox is herewith
submitted,

Messrs, Kionquist and Philipson, from the reservation, had been working
during that day with Messrs. Cox and King of the district in getting the water
through Mason Valley. Here again considerable difficulty was had due to old
brush dams, leaky headgates, etc., and some water was lost from these causes.
By far -the greatest losses occurred, however, from excessive seepftge into the

If it had been possible to secure
perfect regulation of the diversions, the water would have advanced somewhat
farther than it did, but it certainly would have reached the heads of the reserva-
tion ditches.

Nearly all of the natural flow of both. East and West Walker Rivers, just before
the supply for the Indians was turned down, was being used in California. All
of the water stored and about 90 per cent of the total supply sent down for
the Indians under the stipulation was obtained by cutting off the diversions of
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the California users. None of the rights of the California users are adjudicated
except those of the Antelope Valley Land & Cattle Co., which company has
very early priorities under the decree. The other users, not being subject to
regulation under the decree, were using all of the supply available at their various
diversions.

Messrs, Kronquist and Trotter, of the reservation, worked hard with us to
accomplish this water delivery. We wish to acknowledge their fair and reason-
able attitude which made it possible for us to cooperate amicably throughout
the work.

JOHN A. BBBUBR, Water Commissioner.

In the District Court of -the United States of America, in and for the district of
Nevada. United States of America, plaintiff, v. Walker River Irrigation
District, a corporation, John A. Beemer, et al., defendants. No. C-125.
Stipulation
Whereas a supply of a suflBcien'fc amount of water for irrigation and reclama-

•tion of portions of the Walker E.iver Indian Reservation present certain engi-
neering problems in addition to legal questions involving water rights; and

Whereas the Walker Kiver irrigation district has constructed one large reservoir
upon the West Walker River and is now constructing another large reservoir
upon the East Walker River, involving an ultimate expenditure therefor approxi-
mating $1,000,000; and

Whereas such. stored waters have the effect of increasing the amount of seepage
or drainage water at the lower end of said river immediately above said Walker
Kiver Indian Reservation and from which it is believed that said Walker River
Indian Reservation wiU derive much benefit; and

Whereas the said Walker River irrigation district contemplates the construc-
tioa of a drainage system in the lower regions of said river which it is believed
will tend to increase the amount of water available at that portion of the river;
and

Whereas surveys have been made for a reservoir for the particulaT use of said
Walker River Indian Reservation which, if constructed, would, together -wifb
the water that may be developed by sy.oh drainage work, solve the needs of

" said Walker River Indian B.eservation; and
Whereas it will require time and the securing of further engineering data to

properly determine tKe best solution of the problems involved; and
Whereas the img&ting season of 1924 being one of unprecedented drought, a

present necessity exists for finding some me'ans of relieving the situation now
existing upon -the Walker River Indian Reservation by reason of its location at
the lower end of the Walker River system: Now, therefore, for the purpose of
relieving the present necessities of said Walker Kiver Indian Reservation,

It is hereby stipulated and agreed by and between the above-named plamtiflC
and the defendants, parties to this stipulation, by their respective attorneys or
BoUcitois, subject to ihe approval of the court:

That the further hearing "upon the order to show cause issued in this proceed-
ing and dated July 3, 1924, may be continued until July 21, 1924, at 10 o'clock
a. m., and may upon said date last mentioned be further continued by the court
for periods of 10 days without further stipulation of the parties hereto.

That the prelimiuary restraining order issued in this proceeding on the 3d day
of July, 1924, or as it may be modified, may be continued in force until the 21st
day of July, 1924, subject to the following conditions:

(a) That the Walker River irrigation district, and other parties to this stipula-
tion, consent, that they do hereby consent, that the natural flow of the West
Walker River and its tributaries) subject to certain conditions hereinafter set
forth, may be stored in Topaz Lake Reservoir for a period of five days and the
water so stored may thereafter be discharged from said reservoir with a head of
100 cubic feet per second, or as near that volume as is practical, which said water
shall be permitted to flow in the natural channel of said river to the Walker River
Indian Keservatioa for the use of said reservation.

(6) That during the time the natural flow of the West Walker Kiver and its
tributaries is being stored in the said Topaz Lake Reservoir, as aforesaid, the
natural flow of the East Walker River shall be permitted to flow in the natural
channel of said river for purposes of priming said river.

(c) That the natural flow "of said East and West Walker Rivers so to be used
for the purposes of storing and priming shaU not iateifere vnth the use of a sufln-
cient portion thereof for stock purposes and for necessary irrigation of garden and
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vegetable crops, and that the surplus over and above such use shall only be used.
for storage and priming purposes.

That the use of the natural flow of the waters of East Walker E.iver and Vfesb
Walker River as aforesaid is subject to the further condition that all o( the owners:
or persons claiming an interest in the natural flow of said strea.ms, not parties to-
this stipulation, and particularly those who are not parties to the suit of Pacific
Livestock Co. v. T. B. Rickey et al., or who now represent interests not involved
or determined in that suit and who reside or own or claim water rights in the
State of California, consent to and cooperate in the matter of storage of the
natural flow of the West Walker River in said Topaz Lake Reservoir and in the-
permitting of the natural flow of the East Walker River to continue in the channel
of said river for priming purposes as aforesaid.

That the foregoing paragraph providing for the natura.1 flow of water in the
east fork and the storage in Topaz Lake shall not be effective or take effect unless
all the water users upon the said systems consent thereto or are made parties
thereto by court orders and subject to restraining orders of a court of competent.
jurisdiction.

(d) That iri the event the parties to this stipulation faithfully endeavor to
carry out the same in so far as they are concerned, it shaU be deemed a full com-
pliance upon their part with all the terms and conditions of said restraining:
order and the same shaU as to them be terminated.

(e) That the natural flow of said East and West Walker Rivers, to be stored
or used for priming purposes as hereinbefore provided, shall be so stored or used
prior to September 1, 1924.

(J) That the 'time of storage, priming, and the discharge of said stored water-
from said reservoir shall be determined by John A. Beemer and B. W. Kron-
[uist, as water master under decree No. 731, and engineer of the Walker River-
[ndian Reservation, respectively; provided that if the said Beemer and said
Kronquist determine that any water so stored can not be economically deliv-
erect to the said Walker River Indian Reservation in an amount sufficient for
practical, beneficial purposes, then such water so stored shaU not be required
to flow to waste in said river channel.

Nothing in this instrument shall be deemed to be a waiver of any rights of
the respective parties or the acknowledgment of any right or claim of any party..

It is further stipulated and agreed that the defendants in the above-entitled
suit who accept this stipulation have to and including December 10, 1924, in
which to answer, otherwise plead, or move in respect to plaintiff's complaint,

Dated this July 11, 1924.
GBORQB SPBINQMBTBR,

United States Attorney, Solicitor for Plaintiff.

Hoyt, Norcross, Thatcher & Woodburn, attorneys for Walker River irrigationi
district et al.

Brown <& Bedford, attorneys for Antelope Valley Land & Cattle Co.
dark J. Guild, attorney for ,T. B. Gallagher.
Platt & Sanford, attorneys for Plymouth Land & Stock Co. et al.

MBMORANmjM FOB MB. WALTER COX

JTOT 16, 1924.
The storage of water for the Indians in both. Bridgeport Reservoir and Topaz.

Lake begins July 16. After five days it is planned to raise the gates and send
it down. The delivery of decreed water on the west fork and mam river should
be continued according -to present priorities until the storage water reaches eaoh
head gate successively down the river, when the head gates should be closed
for a period of five days. The stipulation, however, provides that a sufficient
amount of the decreed water according .to present priorities may be used for-
necessary stock purposes and the irrigation of gardens and vegetable crops. This
includes potatoes.

The plan in general is to stop the use of all natural flow for a period of five •
days, olosmg_eaoh head gate at such time as to keep the flow in the river going
down to the Indians as large as possible. You will be notified in time to arrange
your work as to when the reservoir water is to be started down the river.

Your time book should have a separate statement covering cost of the work
in getting the Indians' water down as we may have need of making a cost state- -
meat for this part of the work.

JOHN A. BBEMEB, Chief Engineer.
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MEMORANDUM FOB MR. WHISTLiSR

JULY 16, 1924.

Plans_for storing and taking -n'atcr down the East Fork for tho use on the
Indian Reservation have been decided as follows:

Storage in Bridgeport Reservoir to begin July 16, and will continue for five
days.

You will be notified when this storage is to be turned loose in time so that you
can arrange your work below. Tile natural ilow below the reservoir should be
•delivered from the side streams so that it will reach the river at just aboirfc the
same time reservoir water passes so that the stream going down the river wiU be
kept as large as possible.

Delivery of decreed water, and the Green Greek storage water should be con-
tiiiucd as usual until such time that the supply in the river is too small to deliver
it. As soon as the supply in the river drops too low to make deliveries, as at
present, the head gates should bo closed and left closed for a period of five days.
This should be continued on down the river aa the supply fafis below that suffi-
cient for making deliveries as at present. If there is stiU sufficient water ia the
river to furnish the necessary amount for the lower diversions, the delivery sKould
be continued until the reservoir water reaches the head gates, and then the
head gates should be closed for five days.

The plan in general is to send down all natural flow for a period of five days
according to the stipulation, at such times that the flow coming down the river
will be helped along as much as possible. Provision C of the stipulation, states
that the natural flow to bo used for the Indian supply in such a way as not to
interfere with the use of a sufficient portion for stock purposes and for necessary
uses of garden and vegetftble crops. Therefore any user entitled to water at this
time under the decree ahpuld be aUowed such part of his decreed right as is neoes-
sary for stock water, gardens, or vegetables, which includes potatoes.

After a head gate has been closed for five days the delivery should then be
resumed according to the priority now enforced, whether the storage water has
all passed or not, but of course no more water should be allowed than the user is
•entitled to at present.

Mr. Strosnider has requested his Green Greek storage held in Bridgeport
Reservoir along with the Indian supply and then deliver it along -with the Indian
water. As soon as it is not possible to deliver his storage after the reservoir
gates are closed on the 16th Hs gate should be closed the same as the others.
Tlien as soon as the stored water reaches his diversion he should receive his
portion of it, the loss being divided between his and the Indian stream. You will
be given the figures showing how much he will have stored in the reservoir during
the five days.

Your time book should have a separate statement covering cost of the work
in getting the Indians' water down as we may have need of making a cost state-
ment for this part of the work.

JOHN A. BBBMBR, Chief Engineer.

MEMOBANDTJM FOR MR. RHOADS
JULY 16, 1924.

The storage of natural flow above the reservoir is to begm July 16. Please
•clean out the moss or anything else that affects the gauge in the feed canal and
divert aU the river into the reservoir. The gauge in the canal should be read
every day and twice a day if you can find time to do so.

You should get around to the diversions in Antelope Valley and the side
streams and see that all the natural flow is turned down, beginning the 16th,
excepting only such water as is actually needed for the stock and for gardens
and vegetables. After a period of five days the use of the water may be continued
as before.

Mr. Kronquist said that he would go up and make several measurements of
the water in the canal. Whether he does so or not you should be sure to get the
gauge readings and the tune of day the readings are taken. The object is, of
•course, to get as nearly an accurate estimate as possible of the water turned
into the lake during the five days.

After the delivery of the water for the Indians the plans for the distribution
work will be again about as was outlined in the early spring, except that you will
not need to go down the river below Hoye Bridge for any work. It is planned
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for you to take care of any regulation above Hoye Bridge and to look after the-
delivery of water from the reservoir, and if possible to keep the tunnel intake and
outlet cleaned so as to keep a smooth flow of water out of the lake as the water
lowers.

Please show on your time sheet a separate statement of cost of your work in
helping -to deliver water to the Indians, as it may be necessary to make up a.
etfttement of the cost of your work in this office.

JOHN A. BEEMBR, Chief Engineer.

YBRINGTON, Nav., September B, 1984.

I, E. W, IGng, residing at Wellington, Lyoa Couilty, Nev., do swear or affirm,
that I was, on April 11, 1924, duly appointed as a water commissioner for Lyon
and Douglas Counties, State of Nevada, by Jas. G. Sorugham, governor of said
State of Nevada, wluch appourtment was made on the recommendation of the-
Walker Kiver irrigation district and also of Kobert A. Alien, State engineer of
said State of Nevada.

That I have been employed by the said Walker River irrigation district during
the irrigating season of 1924 as an assistant to John A. Beemer, chief engineer
of said district, and my duties have been td assist in the measuring and the
.distribution of water for irrigating purposes and the keeping of proper records.
of same in aU parts of said Walker River irrigating district. That I have been
at the same time an assistant to, and under appointment by Mr. John A. Beemer,
commissioner under decree No. 731j United States District Court of the District-
of Nevada.

That, subsequent to the signing of a certain stipulation (a copy of which is
hereto attached) in case No. C-125 in the United Statbs District Oourt in and
for the Distript of Nevada, wherein the United States of America is plaintiff v.
Walker River Irrigation District, a coiporation, John A. Beemer et al., defendants;
I met with John A. Beemer and E. W. Kronquigt, who had been appointed by
said court to carry out the terms and conditions of said stipulation.

That at said meeting various methods of carrying out the terms of said stipula-
tion were thoroughly discussed.

It was decided that better results would obtain i-f the -waters of the East Fork
of Walker River and its tributaries were stored by the dam at Bridgeport for
five days and then permitted to flow out rapidly rather than to be allowed to
flow steadily down the channel for the same period of time.

It was also decided that E. W. Kronquist and E. W. IQng should make such
measurements of the flow of water in the East and West Walker Rivers and
their various tributaries as might be deemed necessary to determine the actual
flow of water in such rivers and tributaries and the actual amount (as near as
'could be determined) that might be stored in Topaz Lake and at the dam at
Bridgeport, and that any of the water commissioners or ditch riders of the
Walker River Indian Reservation, any and all water or waters contemplated or
attempted to be stored and delivered under the terms of said stipulation.

That it was decided to have A. H. Rhoads, a water commissioner in the employ
of the district, look after the natural flow through Antelope Valley of the West
Walker River and the storing of same in the Topaz Lake.

To have Herbert Shirley, another water commissioner in the employ of the
district, look after the natural flow of the East Walker River and its tributaries
during the storing of same for the five-day period, as provided in the stipulation
and to have Ike Whistler, another water commissioner in the employ of the
district, look after the flow of same while coming down the natural channel of
the East Walker River.

That affiant and E. W. Kronquist made three measurements of the flow of
water from the West Walker River to Topaz Lake and constructed a measure-
ment curve from. said measurements from which the amount of water stored in
Topaz Lake was computed. That a gauge was set in the intake canal to said
Topaz Lake and that readings were taken twice daily and reported by A. H.
Rhoads, and that said gauge readings showed that at least 232.5 acre-feet of
water was stored in Topaz Lake during the five-da.y flow as provided in said
stipulation.

'hat the following is a record of the gauge readings turned in to the office of
the distric-f; by A. H. Rhoads:
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Date

July 18
10
19
20
20
21
21
22
22
23
23

Hour

4.30 p, m.
9.30 a. m
4.30 p. m.
10 a. m.
5.30 p. UL
8a.m.
8 Q. m.
7.30 s.m
6 p. m.
7.30 a. m.
6 p. m.

Total stored.

Gauge

1.00
1.12
1.10
1.30
1.30
1.31
1.31
1.31
1.31
1.19
1.10

Second-faet

11.80
16.38
19.60
26.86
2B.88
27.00
27.00
27.00
27.00
19.50
15.40

Acre-feet

0
86.88

53.72

M. 00

M. 00

34.90

232.50

1 Not used.

That on June 16 I visited aU of the tributaries of the East Walker River in
Bridgeport and made measurements of the flow of water in same and on the
m.ormng of July 17, the natural flow of Dogtown, Green, Robinson, Swauger,
and Buckeye Creeks was, except stock water, 'turned into their natural ohan-
nels, either by closing the head gates of aU diversions or removing a section of
the diversion dam where the head gate could not be closed.

Gauges were set and measurements made in each of the above streams and
from these measurements curves were constructed for the keeping of the record
of water delivered to theBridgeport Dam.

Measurements were also made of the flow in the East Walker River, at a
point below the junction of aU of the above tributaries and it was found that
there was a very considerable loss of water between the measurements made
at this point and the measurements made where said tributaries entered the
Bridgeport Valley, due undoubtedly to the fact that the river channel was
nearly dry at the time that the flow of the tributaries was turned into the main
channel.

That at 8 o'clock p. m. on June 22 all diversions In Smith Valley were closed
and an uninterrupted flow of 85 second-feet of water was run from the Topaz
Reservoir, through Smith Valley and past the United States Geological Survey
gauge at Hudson for a period of 36 hours.

That on June 22 affiant notified, by telephone, Mr. John A, Beemer, who
was at the Bridgeporfc Dam, that the water stored at Topaz Lake, for the Walker
Kiver Indian Iteservation, had been released the night before an.cl Mr. Beemer
replied that he would immediately release the water from the Bridgeport Dam
that had been stored for the same purpose.

That on July 24 affiant followed the released flow of water from the two
above-mentioned sources, through Mason Valley, and, owing to the factjihat
both river channels were nearly dry below the junction of the East and West
Walker Rivers, the flow decreased very rapidly and none of the water reached
the concrete weir, about 3 miles below Yerington until 10 minutes past 2 o clock
p, m. July 24, and after watching same flow through said wier for more than
an hour, there was not to exceed 8 second-feet flowing through said weir.

E. W. KING,
Deputy Water Commissioner,

KBPOBT 0V HEBBERT V. BHIBLBT BB BTJNNING WATBK TOB WALKEB BIVEB INDIANS

BBIDGBPOBT DAM, August Sl, 199^.

The following, taken from my July (Mary, covers the work performed by me
while assisting in delivery of water for Walker River Indian Reservation: ,

July 15. Went from Bridgeport Dam to county hospital field (Soanavina a) to
measure natural flow of Dog Creek.

July 16. Went from Bridgepqrt to county Iipspital field and shut off water
from'Dog Creek. 'Went from Bridgepprt to Dressler's ranoh (2 miles below
Bridgeport) and measured water in Robinson Creek with Mr. King.

July-17. Went from Bridgeport Dam to Bridgepwt and measured water in
Virginia Creek 100 feet below bridge.
• July 19. Went from Bridgeport to Dog Creek and from Bridgeport to Robin-
son Greek at Dressler's to read gauges.
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July 21. Went from Antelope VaUey Land & Cattle Co.'s "Point Ranch" to
Dog Greek, a nd from Bridgeport to JR.obinson Greek to read gauges.

Fuly 22. Went from Bndgeport Dam to junction of Robinson and Virgima
Creeks and measured both streams. Went from dam to Frederick's and Jensen's
ranches and closed down head gates.

July 23. Went from Bridgeport Dam to Bavinell Ranch and measured "Rough
and Bodie" Creek.

July 24. Went from Bridgeport Dam to Frederick's and Jensen's ranches and
adjusted head gates.

Total number of miles traveled was 168.

HBBBBRT V. SHIEMY, Hydrographer.

JTROM DIABY OF I. T. WHXSTLBR BE HANBI-INO WATBB FOR INDIAN BBBERVATION

July 19, 1924: Went from Yeriugton to Bridgeport Dam via East Fork to
help carry out Federal court stipulation relative to reservation water. Time
consumed eight hours, and traveled 75 miles.

July 21, 1924: Left Bridgeport Dam at 7 a. m. to cover water in various tribu-
taries of East Fork and to turn same into river as per term. of stipulation. I
first visited Sweetwater Greek where same leaves mountains. Pound about 2%
second-feet coming out of mountains, but on following i1; down to where it is taken
into ditches noted that stream had dwindled to a little more than stock water,
and as this was at a point several mUes from river I gave up any idea of getting
any water from this creek.

I then visited Bodie Greek at a point called Sunshine but found even iess water
there. Then went to Fallons Nine Mile Kanch at confluence of Rough and Bodie
Creeks where I opened up three dams and released about 1% second-feet. From
there visited Morgan's ranch on Rough and Half Way Creeks, thereby opening
up three more dams. Got about 2 second-feet more. In both cases notified
owners that all waters in these creeks was to run undisturbed for a period of
five days.

I then returned to Bridgeport Dam, after being out 13 hours and traveling 111
miles.

July22, 1924: Came down East Fork ahead of reservation water. Toreoutdam
at Elbow Ranch and one at Boeriin Ranch, Time, 8 hours; miles traveled, 75.

July 23, 1924: Went up East Fork with Mr. ICronquist to meet reservation
water. Found it at Salles Ranch. Tore out dams and closed off all headgates
not previously attended to. Time, 6 hours; miles, 55.

I. T. WHISTLER,
Deputy Water Commissioner.

(November, 1926: Mr. Whistler now makes the statement that "the reason
this attempt to deliver water to the reservation was unsuccessful waa because the
users along the river stole the water, that gates could not. be looked, and as soon
as river riders left, some of the farmers immediately opened their gates again,")

KROiI DIABT OF A. H. RHOADS BB HANDLINO INDIANS' WATER

July 17: Turned the river into the lake at 7.30 a. m. Mr. Beemer came up
at noon and we went to Topaz and told them that we- were ready for the Indians'
water, so Mr. Dominic went up and turned down the water in the company
ditches.

July 18: Everything seems to be all 0. K. Mr. Kronquist came down from
Bridgeport to-day and we measured the water in the intake canal at 4.30 p. m.;
11.80 secoad-feet.

July 19; Mr. Kronquist and I took a look over the ditches to-day and found
a little too much water running in the Alkali, so we turned some out and posted
head-gate intake at 9.30; 16.38.

July 20: Intake at 10, 26.86 seoond-feet. Intake at 5.30 p. m., 26.86 second-
feet. Everything all 0. K.

July 21: Intake at 8, 27 second-feet. Intake at 6 p, m., 27 seoond-feet,
Everything aU 0. K.
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July 22: Int.ake 7.30 a, m, 27 second-feet. Intake 6 p. m,, 27 eeooad-feet.
This SB the fifth day, so I told the people that they could take their water any
time after 3 p, m, Raised the gates and turned the water out of lake for the
Indians at 7.30 p. m.

A. H. RHOADB,
Deputy Water Commissioner.

BBPOBT OP WALTBB COX BE HANDMNQ INDIAN WATER

SBPTBMBBB 5, 1924.

July 22; AU ditches in Wilson Canyon were turned oflf and Indian water
allowed to pass. July 26 they were reopened. On the evening of July 22 WIdt-
acre and I tore out the KeUy Alkali Dam, allowing about 25 seoond-feet to go
through.

July 23; Worked up and down the river closing leaky head gates.
July 24: Assisted Kronquist wrecking dams at the McLeod, Nichol, CampbeU,

and Merritt diversions.
July 26: AGOompaDied Mr. Philipson, of Sohurz, to Gold Hill diversion. We

found about 30 seoond-feet passing this'diversion.
July 26: Saturday, at 10,30 a. m., stUl 27 second-feet passmg through weir.

In the afternoon Mr. Kronquist advised me to take entire river flow for our
farmers but I let flow pass untU Sunday noon.

The average flow for the three days' run through the weir was as follows;

Becond-feet

July 24____--__--_.____._----___-..„---__...__.---_______---_ 15

July 25--———————---—--——_„.------..-„-----.- 31
July 26-.-----------_-.------------—--_-..--------„---_----- 25

giving total of 142 aore-feet passing through the weir.
WALTBR Cox,

Deputy Water Commissioner.

In Equity, C-125. In the District Court of tlie United States of America in
and for the District of Nevada. United States of America, plaintiff, v. Walker
River Imgation District (a corporation), John A^Beeraer, AnteIope_yaUey Land
& Cattle "Co. (a corporation)", Arthur'Pitts, WiUie Rtts, H. F. PoweU, Mm.
Elizabeth Chiohester, B. H. Chicheater, James Powell, Mrs. EUza McKay, Mrs.
Sarah Carney, VirgU ConneU, Hunne-mll Land & Livestock Co. (a corporation) ,
James McKay, Frank Simpson, Truckee B.iver General Electric Co. (a corpora-
tion), H. W. Settlemeyer, A. Settlemeyer, J?. Schaoht, Thomas Berry, Joe AUard,
Sam'Pales, Henry Rube, Eddie Rube, Joe Sorerine, A. Dellamonica, Modesto
DeUamomca, Frank Yparraguirre, Mrs. Minme Pimental, Mono Land & Live-
stock Co. (a corporation), 070. Loose, Mrs. Annie B. Philatro, Fred Fredericks,
G. B. Day, Mrs. H. T?. Day Estate, Plymouth J^and & Livesto&k Co. (a oorpo-
ration), Leland Day, G. M. Ktrkwood, A. S. Bry&nt, Lprene Wedertz, A. W.
Brandon, Mrs. M. V. Siaaamon, 0. E.'Day, Frank W. Ohioliester, David Mq-
Kay, Mrs. Bertrand Salles, Mrs. Olive Stewart, Louise Scaniyiao Estate, Joseph
Soanivino, B,. 0. Terry, K-ed Dunn, Fraalc Yparraguirre, Henry Baker, E.. S.
Brooks, D. J. Butler, A. Jensen, Patrick J. Conway, Battista Gremetti, A.
Chariebois, Louis Saroni, Modesfo DeUamonioa, Maria, DeUamonica, Rosie
Dellamonica, Katie DeUamonioa, TJUsee DeUamonica, Cpmpston & Jtaoquel,,
A. H. Barlow, Clara Masterson, Harriet Estes, HunnewiU Land & Livestock
Fox Co. (a corporation), J. M. Feeney, Mrs. Amanda FenUi, John P. Fredericks,
Ditch Co. (a corporation), C. W. Gallagher, J. E. GaUagher, J. B. GaUagher,
T. P. GaUagher,"J. 0. GaUagher, Ed. Hornleben, A. Sooisa/A. Soianni, Wm;
Schaeht, 0. W. Syatt, Flora Nicholas, F. E. Knemeyer, H. H. Steck, F. fi.obin-
son, Carlo Scatina, Charles Altman, Pursel Estate, H. 0. Q-uild, Kate Smith
Gage, John B. Gallagher, W. F. Freeman, Joe Faber, Andy Jblmson, Mary
GaUagher, Perazzo Bros., P. J. Conway, Edward Frederick Wade, Esther Sara
Wade7K&therin I. Gallagher, Peter Gaflagher, Paul H. GaUagher, John Gallagher,
Fred Lammon, J. G. Gibbons, A. W. Gander, M. J. Green, Ira Fattoji, G-reen-
wood Ditch Co. (a corporation), G. Scatina, W. A. Pursel, George Freidhoff,
Frank J. Ma/thews, Joseph Mathews, W. H. Spragg Estate, J. E. Gallagher,
H. C. Kenna, C. A.'Barrett, George F. Batchelder, Frank Hanspn, Henry^tan-
son, Edward Knemeyer, John Shehady, P. Domeinoi, Joe Scurrine, Elmer
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Hanson, G. F. AUiun, Mrs. Adeline Hilburn, Peter Henricks, Charles B.Johnson,
Menesm & Tonetti, Matie F. Fremmel, G. B.Logan, Antone Manha, J. Arouse,
Annetta D. Lewis, Peter Heitmaa, H. 8. Morgan, James H. Wiclunan, John H.
Wichman, Mickey Ditch Co. (a corporation), T. F. Fitzpatrick, George Osborne,
Mrs. Emma Osbornei H. A. Lancaster, J. M. Lancaster, WUUam ^cossa, Joe
Soirenia, Frank Luca, Mrs. Melarkey, Pete Dominioo, John Perazzp; William
Soatena, Louise McGowan, Ray McGown, E. Aeschelman, A. B. SUia, Carlo
Barbogetata, Maronohi Bros., Mabel Plummer, George Plummer, Ray McVicar,
Neil MoVicar, Cba.a. C. Ferry, George W. Freidhoff, Daniel Wilton Pursel,
Henry Arthur, Ira Fallon, N. F. Bertrand, Mrs. Sarah Jane Rawlins, WUliam
M. Penrose, Mrs. NelUe NeUson, Reynold J. Pearose, M'rs. Mary E. Young,
Ambro Rosachi, Thos_.R.oss, JFrank Rpbmsc)n, W. B'. Reading, G. M. .Reading,
George H. Fulstone, W. H. Roach, CeoU Burkham, Peter Savam, A. GrulK,
Frank W. Simpspn,'Fred Fulstone, Joe ITulstone,'Arthur Maionchi, Melio
Maionchi, JL. D. Santira, Lizzie JIeronymous, J. 0. Snyder, John Snyder, Gus
Williams, Henry A. WiUiams, Florence WiUlamsi Mamie C. WiUiams, Dora
Williams, Spragg & Woodcook Ditcli Co. (a corporation), C. 0, Perry,'M.F.
Bertrand, Mrs. _A, F. McLeod,_C. A. McLeod, 3. B^ GaUagIier, Mrs,Q. W".
Webster/S. MoCroskey, Lettie Shelton, F. S. Cox, G. F, WiUis, G; L. Nicholas,
John L&mfersweUer, M. DeUamonioa, George Welsh, L. SimmoDs, W. F. Cam-
brell, Frank Boward, John Snyder, 0. E. Kingsley, H. M. Hanson, J. N. Welsh,
J. G. McGowan, Isaac A.Strosnider, F. 0. Stickney, Alice L. Martin, Antone
Gamagni, the Plymoath Co. (a corporation), NeUie J. WMteaore, Bertha Ann
Johnson, G. W. WUson, J. Q. Wilson, W. R. McGowan, J. W. Wilson, J. G. Mc-
Gowan, Mrs. Louise MoGowaa, EnuUo Aiazzi, Hester Wes'fc, Sophia E. Lynch,
John McVioar, F. B. Mann, Margaret Schooley, James T. M'cKay, John f.
Yparraguirre, Frank Yparraguirre, Joseph Yparraguirre, George Parker and
John Doe, Richard Koe, Suneon Foe, Jane Doe and Sarah Roe, whose true
names are to the plaintiff unknown, defendants.

AMBNDBD BILL OF COMPLAINT

Comes now the United States of America, plaintiff, by and through George
Springmeyer, United States attorney in and for the district of Nevada, and by
leave of court files this amended bUl of complaint in equity, and complains of the
defendants named above, and aUeges as follows;

1. That the jurisdiction of this court over -this suit depends upon the fact
that the United States of America is a party hereto, and that a part of the sub-
jeot matter hereof is within the State and district of Nevada. The suit is brought
on behalf of the plaintiff by direction and authority of the Attorney General of
the United States by request of -the Secretary of the Interior. Th&t some of the
defendants named above, as plaintiff is informed and believes, are citizens and
residents of the State and district of Nevada; that others of the defendants are
citizens and residents of the State and northern district of CaUfornia; and that
the residence and citizenship of ot.hers of the defendants are unknown to the
plaintiff.

II. That on November 29, 1859, and for a long time prior thereto, the plaintiff
was and ever since has been, and still and now is, the owner of about 86,400
acres of land in the State and district of Nevada, which then formed and now
form the Walker Eiver Indian Reservation. That on said November 29, 1859,
said lands were largely arid in character and incapable of producing crops witli-
out artificial irrigation, but a large part of said lands was then and now is suscep-
tible of bein^ reclaimed and made valuable agnoultural land by artificial irriga-
•fcion. That in said year 1869 a portion of said lands were irrigated and pro-
duced crops; that said irrigated lands thereafter gradually were increased In
area by the reasonable efforts of plaintiff in building canals and ditches and
growing crops thereon, and that now about 2,000 acres have been reclaimed and
are producing large and valuable agricultural crops of hay, grain, pasturage,
and garden truck.

III. That on or about or before the 29th day of November, 1859, plaintiff
having for a long time prior thereto recognized the fact that certain Pahute and
other Indians were and they and their ancestors for many years had been resid-
ing upon and using certain lands in the State of Nevada around and near the
Walker River and Walker Lake, which lands are those mentioned in the second
paragraph hereof, and plaintiff then being desirous of protecting said Indians
and their descendants in their lands, homes, fields, pastures, fishing, waters,
and in their use thereof, and in affording to them opportunity to acquire the art
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-of husbandry and other arts of civilization, and to become civilized, did reserve
said lands with the appurtenances, from any and all forms of entry or sale, and
did reserve and set aside the same for the sole use of said Indians, and for their
benefit and civilization. That on, to wit, the 23d day of March, 1874, the said
lands having been previously surveyed, were by order of tlie President of the
United States of America, for the purpose aforesaid, withdrawn from sale or
•other disposition and set apart for the Pahute and other Indians aforesaid.

That said Walker Kiver runs through a large part of said lands and a large
part thereof, to wit, about 11,000 acres, are susceptible of irrigation from and by
use of the waters of -the said Walker River and all its branches and tributaries,
including the East Walker River and the West Walker River; and for the suc-
cessful and proper irrigation of and for domestic and other uses on the said land
•there is now required, and ever since the year 1859 there has been required, 150 •
cubic feet per second of time of the said waters.

That ever since the said 29th day of November, 1859, and prior thereto, -the
said Indians and their descendents had lived and they now live upon said reser-
vation, and the same has been used and now is being used by the United States
as an Indian reservation and for the uses and purposes aforesaid. The plaintiff
•does now and for many years last past has maintained an extensive agency and
an Indian school upon said reservation, and has encouraged and does encourage
the Indians belonging to said reservation, who now number about 520 persons,
•to farm said lands, and many acres thereof, to wit, approximately 2,000, have
been for many years last past, to wit, since about the year 1859, and still and now
are being irrigated and farmed by them and used for the purpose of producing
extensive crops of hay, grain, pasture, and vegetables.

IV. The United States by setting aside said lands for said purposes and by
•creating said Walker River Indian Reservation, and by virtue of the matters and
things aforesaid, did on, to wit, the 29th day of November, 1859, reserve from
further appropriation and did reserve, set aside, and appropriate for its own
use in, on, and about said Indian reservation, and on the lands thereof from and
of theWaters of the said Walker River and its tributaries, ISO cubic feet of water
per second of time.

That plaintiff is the owner of and by and through said Pahute and other Indiana
is in the possession and occupation of the said lands and said Walker Indian
Seservation. That plaintiff is now the owner of and by and through said Pahute
And other Indians aforesaid, ever since the year 1859 has been the owner and
appropriator of and entitled to the use and benefit of a vested water right to ISO
•cubic feet per second of time of the waters of said Walker River, East Walker
River, West Walker River, and all the tributaries of said rivers; and W&t as
plaintiff is informed and believes, and therefore alleges, in said year 1859 plaintiff
appropriated and reserved from further appropriation, as aforesaid, and ever
since said year of 1859 plaintiff by and through the said Pahute and other Indians
has required and has been and still and now is using and utilizing said 150 cubic
feet per second of time of said waters for the necessary and beneficial irrigation
And reclamation of portions of said lands on said Walker River Indian Reserva-
tion.

That the climate where said lands are situated is dry and arid, and that it is
necessary to irrigate said lands in order to produce or raise crops thereon; that
without irrigation and naturally said lands will not produce agricultural or
.grazing cropi, and are of little or no value, but that with proper irrigation, said
lands Will produce and for many years last past hg,ve produced large crops of
hay, grain, pasture, and vegetables. That there is no other source of supply of
water for the irrigatiou of said lands described above than the so-called Walker
River, East Walker River, West Walker River, and the tributaries thereof, the
waters of which have been used and utilized as aforesaid for the purpose of rais-
ing the said crops upon said lands; that in the building of necessary irrigation
Tvorks including canals, ditches, and laterals, and in clearing said lands for irriga-
tion and in seedmg them. to crops plaintiff has expended large sums of ittoney, to
wit, $175,000, and that if said plaintiff is deprived of the use of said waters upon
said lands, the. Said lands will again become barren and of little or no value, and
said irrigation works, canals, ditches, and l&terals will likewise be and become
Almost valueless.

V. That dejfendants, and each of them, without right and wrongfully _and
unlawfully, are using and utilizing the said waters of said Walker River, East
Walker River, West'Walker River, and the •tributa.iies thereof in the irrigation
of lands owned or possessed by them, and in so utilizing said waters are obstruct-
ing, impeding, and preventing them from flotring down their natural channels to
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said Walker River Indian Reservation and are preventing and hindering the-
plaintiff and the said Pahute and other Indians aforesaid from using and utilizing-
said waters upon said lands on said Walker River Indian Reservation. The
plaintiff is informed aud believes and therefore upon such information and belief
aUeges the fact to be that the defendants and each of them are threatening to use
and utilize all said waters upon lands owned and possessed by them, and arfr
threatening to prevent plaintifT and the said Pahute and other Indians from
using or utilizing any of said waters upon their said lands in said 'Walker Eiver
Indian Reservation. That the said defendants' said threatened use of said
waters is without right, and wrongful and unlawful. That in the event the said
defendants or any of them prevent the said waters from flowing to said Walker
River Indian Reservation, plaintiff and the said Pahute and other Indians will

. have no water whatever to supply the needs and requirements of said Pahute and
other Indians in the necessary, economical, and beneficial irrigation of the
said lands on said Walker River Indian Reservation, and that as a result this-
plaintiff will sustain great, immediate, and irreparable loss, damage, and
injury to its said lands/ and that it. will be unable to raise or produce crops
of bay, grain, pasture, or vegetables upon said lands. That the said defendants.
threaten, and each of them threatens, and this plaintiff is informed and believes,
and therefore upon such information and belief alleges the fact to be that the
said defendants and each of them will, unless restrafaed and enjoined by order
of this court from so doing, construct dams, levees, head gates and ditches in
said Walker Kiver, East Walker River, West Walker River, and the tributaries
thereof, and thereby prevent the waters thereof from flowing naturally to the
said lands of plaintiff on said Walker River Indian Reservation, thus preventing
said Pahute and other Indians from using and utilizing said waters which are
necessary and essential as aforesaid for the proper and beneficial irrigation of
the said lands on said Walker River Indian Reservation; all of -which will be to
the great, immediate, and irreparable loss, damage, and injury of this plaintiff,
in that it will be deprived of and will be unable to raise and produce corps ol
hay, grain, pasture, or vegetables which it has raised and produced upon said
lands for many years last past.

VI, That the rights of the said defendiints and each of them to the use of said
waters of said Walker River, East Walker River, West Walker River, and the
tributaries thereof are conflicting with and adverse to the rights of plamtiff as
hereinabove set forth, and are conflicting and adverse to th6 rights of each other
and the rights claimed by said defendants, and each of them, if exercised would,
and when exercised do, diminish the volume of said waters in said Walker River,
East Walker River, West Walker River and the tributaries thereof, so as to deprive
the plaintiff of the amount of water to whioli it is entitled as a vested priority.
That in particular during the remainder of the irrigation season of 1926, if th&
defendants or any of them should use or utilize the waters to which they and each
of them claim they are entitled, as plaintiff is informed and believes, and ttierefor&
alleges the fact to be, the plaintUf and the said Pahute and other Indians would
suffer and sustain a total loss of all remaining crops which could be grown on said
lands during the remainder of the season of 1926 if the waters to which plaintiff
is entitled-are allowed to flow upon said lands, to plaintifli''s great, immediate, and
irreparable loss and damage.

That until the rights of the various claimants, parties hereto, including -the
plaintiff, to the use of the waters flowing in said Walker River, East Walker River,
West Walker River, and the tributaries thereof in the States of California an<
Nevada have been settled, and^the extent, nature, order, and time of each right
to divert said waters from. said river and its tributaries have been judically
determined, plaintiff can not properly protect its rights in and to the said waters,
and to protect said rights other than as herein sought, if they could be so pro-
tected, would necessitate a multiplicity of suits.

The plamtiff recognizes as effective and binding the water rights ai»d ditch
rights on and along the Walker River and ite tributaries in Nevnda and in Cali-
fornia, which were determined and adjudicated by the final decree of this court
in the cause entitled "Pacific Livestock Co., a corporation, complainant, v. T. B.
Rickey et al., defendants," In equity No. 731, such recognition, however, being
binding upon the plaintiff herein, the United States of America, only to the extent
that in asserting its own claims as hereinbefore alleged, it •will not disturb or
interfere with the relative rights as among themselves, of the parties to that
decree, or their heirs, successors, administrators, or assigns, who are parties to this
suit, that is to say,' tlie parties to said suit In equity No. 731 shall have the
priorities and rights adjudicated to them by the decree in said suit In equity No.
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731, except that the priorities and water rights of the plaintiff, the United States
of America, as they may be fixed and determined by the court, shall take their
places in the order of priorities so that the parties to the decree in said suit In
equity No. 731, their heirs, Buccessors, administratora, or assigns, who are P^aTties
to tins proceedmg, and whose rights are subsequent to the rights of the United
States as they may be fixed and determined by the court herein, shall be subordi-
nate to the rights of the United States. The plaintiff in asserting its own claims
by this bUl of complaint does not disturb or interfere with the relative rights as
among themselves, of the parties to said decree In equity No. 731 or their heirs,
successors, administrators, or assigos, who are parties to this suit.

Wherefore, plaiafaff prays judgment against the defendants nnd each of them
as follows:

1. That a temporary restraining order forthwith issue restraining defendants
and each of them, and their and each of their agents, servants, employees, and
lessees, and any and all other persons whomsoever from individually or through
others damming, building levees, head gates, or ditches, obstructing, hindering,
preventing, or in any manner interfering with the natural flow of 150 cubic feet
of -water per second of time in, down, along, and upon the natural channels of
•the Walker River, East W&lker River, West Walker Kiver, and the tributaries
thereof, to and upon the Walker River Indian Reservation in the State and district
of Nevada.

2. That not later than 10 days after the granting of a temporary restraining
order s. hearing be had and a preliminary in]" unotion be granted to plaintiff re-
straining defendants and each of them, and their and each of their agents, servants,
employees, and lessees, and any and all other persons whomsoever from indi-
vidually or through others damming, building levees, head gates, or ditches,
obstructing, hindering, preventing, or in any manner interfering with the natural
-flow of 150 cubic feet of water per second in, down, along, and upon -the natural
channels of Walker River, East Walter River, West Walker River, and the
tributaries thereof to and upon the Walker River Indian Reservation in the State
and district of Nevada.

3. That upon the trial hereof, a permanent injunction issue restraining defend-
ants and each of them, and their and each of their agents, servants, employees,
And lessees, and any and aU other persons whomsoever from individually or
through others damming, building levees, head gates, or ditches, obstructing,
hindering, preventing, or in any naanner interfering with the natural flow of ISO
cubic feet of water per second in, down, along, and upon the natural channels
of Walker River, East Walker River, West Walker KIver, and the tributaries
thereof, to and upon the Walker River Indian Reservation in the State and
district of Nevada^

4. That the court order and adjudge that plaintiff has a first and prior vested
right to 160 cubic feet per second of time of the waters of said Walker Kiver,
East Walker Kiver, West Walker Kiver, and the tributaries thereof, and •that the
court decree to plaintiff the water rights hereinabove set forth and claimed by
and for plaintiff, and quiet its title therein and thereto, and enjoin said defend-
ants and each of them from interfering therewith, and provide such other means,
including the appointment of a water master and necessary assistants for the
carrying out of its decree herein, as may be proper.

5. That the court by its decree determine the relative rights of the parties
hereto in and to the waters of the said river and its tributaries in Nevada and
California, both natural flow and flood waters, to the end that it may be known
how much of said waters may be diverted from said river by the parties hereto
and for what purposes, where, by what means of diversion, and with what
priority.

6. That the writ of subpoena issue to each and aU of the said defendants, and
that they be required to answer this amended biU of complaint, and set up fuUy
their claims to the waters of said river and its tributaries.

7. That plaintiff have its costs herein expended, and such other, further, or
different relief as may be meet and proper in the premises.

GBOROB SPMNOMEYBB,
United States Attorney, for Plaintiff.

Of counsel:
ETHBLBBBT WABD,

Special Assistant to the Attorney General.
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UNITED STATES OF AMERICA,
District of Nevada, ss:

George Springmeyer, being first duly sworn, deposes and says:
That he is the United States attorney for the district of Nevada,and as such

makes this verification for and on behalf of plaintiff. That he has read the
above and foregoing amended bill of complaint and knows the contents thereof;
that the same is true of his own knowledge except as to th.e matters therein stated
on information or belief, and as to them, he believes it to be true.

GBOKGB SPRINGMEYBR.

Subscribed and sworn to before me this 19th day of March, 1926.

[SEAL.] ANNA F, WA-RRBN, United States Commissioner^

TJS0006511
00196

Case 3:73-cv-00127-MMD-WGC Document 2 Filed 01/13/21 Page 95 of 131



WALKER RIVER STORAGE INVESTIGATIONS

SUPPLEMENTAL REPORT
ON

RIO VISTA RESERVOIR

35

TTcnnn^i o

00197

Case 3:73-cv-00127-MMD-WGC Document 2 Filed 01/13/21 Page 96 of 131



00198

Case 3:73-cv-00127-MMD-WGC Document 2 Filed 01/13/21 Page 97 of 131



CONTENTS

Paee
I-ietter of transmittal--__-----__--__---_--_-_-^--_--__-----_------_ 89

Dam design.-_--_----__--__---------_-----_---------------------- 97

•Criteria for earth dam design- --»-<-.-.»___-.-----.-^--»-»-_»»--_-..--^«- 97

Kecommeaded design—__.„-__. _ _^_-_-______ ___--__._-_._--__---_.- 100
TJpstream blanket- ..„ ___»»^__»».»_^_»»-__^«»__»»^._««^-_»»_._„„„-„„„ 100

IToundation conditions-----------_---- ----------------------------- 101

Method making percolation tests—--_-__----_---.---__-_-------_--__ 103

Spillway--.__-_--_--_.--_-_-.--.------—._-_--.—------.------_---- 104

ITre&bo&TcL.- _ _-»--_<-.-._-_»_«-._-.-^---.--.-.--._»__-.-.^_-.-^--.-.--_-._^_--_- 105

Outlet works---.-_---_------_------------_--------------------_--- 105

Unit costs—_.._-___--._-_-___--„__-_-----___-__-__—-.--__-.----- 108

Cost est.imates----_. --_-------.-. - ---------_---------------_------ 108

Summary of cost estimates-----^-..---_-_---_---------.---_-------- 116

Analyses and tests^ ---__ _____ __-_ __„_.-__.._____--.--.._--__-_-._- 116

Maps and drawingg contained in this report are not printed in this publication.

3B55tr—27—-1 (87)

TT^nnnfi^u

00199

Case 3:73-cv-00127-MMD-WGC Document 2 Filed 01/13/21 Page 98 of 131



LETTER OF TRANSMITTAL WITH SUMMARY AND BECOM-
MENDATIONS

DEPARTMENT OF THE INTERIOR,
UNITED STATES INDIAN IBBI&ATION SERVICE,

SUPERVISING ENGINEER,
BTackfoot, Idaho, February 14, 1927.

COMMISSIONER OF INDIAN AFFAIRS,
Department of the Interior, WasMngton, D. 0.

DEAB SIR: On December 29, 1926, we transmitted a report with
preliminary plans and esfcunated cost on the proposal to construct a
storage reservou- for the irrigation of Indian lands on the Walker
River Iildian Keservation of Nevada, as provided for by act of Con-
;ress, approved June 30, 1926. (Public, No. 442, "69th Gong.,
i. 2826.) It was then stated that the investigation of the proposed.

dam site had not been completed, and that a supplemental or final
report, with more detailed plans and revised estimates of cost, would-
be submitted after completion of the exploratory and investigational
work.

It is believed that all the surveys, explorations, and tests necessary
for ascertaining the feasibility of the proposed dam site, for indioatmg
the type of structure demanded, and for determining as nearly as
possible the approximate cost of the storage development have now
been completed, and the following report, supplementary to that of
December 29, is respectfully submitted :

The necessity for storage facilities in connection with the irrigation
project of the Walker River Indian Eeservation, m order to assure
a safe and dependable ftll-season water supply for the Indian lands,
has long been recognized, and at various times for several years pre-
ceding the present investigations, as funds and time have been
available, the question has been the subject of considerable study,
mcluding extensive surveys and field iavestigations. These earlier
investigations, however, failed in the discovei'y of a satisfactory
storage site within or near the reservation, and, moreover, seemed to
establish it as a fact that no such site existed other than the so-caUed
Weber site, whicli has so many objectionable features in addition to
its inadequate capacity that it can not be considered as feasible. As
a result of this failure to find a suitable storage site on the lower
Walker River or within the reservation, some consideration was for
a time given to the proposition of a.cquirmg by purchase a feasible
site on the upper river and constructing a reservoir. Later the
advis&bility of cooperating with the Walker River irrigation district,
then recently organized, in the construction of a. reservoir atBridgeport
or Alkali Lake, or the purchase of the required storage in one of tliese
reservoirs to be constructed by the district, was considered. It was,

(89)
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of covrse, realized by the engineers who offered these various plans
that a storage reservoir at so great a distance from the point of use—
especially because of the unfavorable conditions existing in the river
channel through which, fche water of necessity would have to be
conveyed—would be very unsatisfactory, but such plans then seemed
to offer the only possible solution of fche problem.

As a result of the inadequacy of the water supply during the past
few years—and especially the season of 1924, when no water was
available after June 16, and the crops of the Indians were almost a
total loss, and there was in consequence much hardship and suffer-
ing among them.—the necessity for storage, or an increased water
supply, has become increasingly apparent and urgent. Efforts with
the hope of discovering a storage site thafc might prove feasible were
accordingly renewed. AH of the sites that had been previously
considered and investigftted were again carefully inspected and stud-
ied, and several new ones holding out some promise of feasibility
were discovered, but funds were not then available for the necessary
investigations to defcermme the question of their feasibility. Such
funds were finally provided by the present appropriation of $10,000
carried in the act of June 30, 1926.

With the funds fchus provided very extensive and careful surveys
and explorations have been made, and these have definitely detor-
mined the fact that there is but one feasible and practicable storage
site of adequate capacity for our purposes within the reservation, or
in fact. on the lower Walker Eiver. This is the one we have de-
nominated the Rio Vista site—it was first brought to our attention
by Mr. E. W. Kronquist in the winter of 1925-26. Preliminary
explorations soon developed the fact that the Rio Vista site is so
far superior to all others that it was possible soon after begummg
the recent investigation to eliminate the others a,nd_confine our
efforts to the explorations necessary at this site. Mr. W. E. Blom-
gren was in immediate charge of the investigations and prepared
the following report:

PLAN- OT PEOPOSBD DAM AND ESTIMATED COST

It is proposed to build an earfchen dam 58 feet high, which
will be approximately 900 feefc long at the base and 1,560 feet
loug at t£e crest. This will create a storage reservoir with a
capacity of 30,000 acre-feet when filled to the level of thespUlway.
The crest width of dam is 20 feet, and tlie slopes 3 to 1 upsta'edm
and 2 to 1 downstream, and the extreme base width approximately
300 feet. The spiUway is 360 feet long, with & spillway capacity
•at maximum high-water elevation of 23,400 second-feet. The
m&ximmn flood of record at Wabuska is 3,200 second-feet and at
Coleville 5,000 second-feet. The area submerged at maximum
high water is 2,900 acres, nearly all of which is useless for other
purposes. The spiUway site is m an extensive intrusive dyke of
andesite which outerops at or near both ends of the dam, being
continuous at yarying depths below the stream bed and narrow
flood plain for the entire length of the dam.

In the present; report, as'in our previous report, four plans for the
•proposed dam are submitted, as indicated on drawing 5A (file No.
W. E.-47) in the accompanymg folder. (See also drawing 5 of the
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previous report.) Since plan or design No. 2 is in effect the same
as design No. 1, except for the location, in elevation, of the upstream
impervious apron, and as the cost of excavating for this upstream
apron would be excessive, design No. 2 has been abandoned and no
cost estimate based upon it is submitted. Cost estimates are sub-
mitted on designs Nos. 1, 3, and 4 of drawing 5A, and also on various
modifications of these as explained in connection with the estimates.
It is our judgment that any one of these three designs, if properly
followed out, will give an entirely satisfactory and absolutely safe
structure. Design No. 3, for a height of 58 feet and with clear or
uncontrolled spiHway, is favored by the writer and is accordingly
recommended. The estimated cost is $307,764, or approxunately
$310,000, which for its capacity of 30,000 acre-feet gives a unit cost
of $10.30 per acre-foot, which is considered very reasonable. My
second choice would be a modification of design No. 3, with steel-
sheet piling in the river sand between stations 13 and 18 of section
A-A, of drawing 60, file No. W. R.-51, which in our estimates is
denominated "Dam Design No. 5 (Revised)." The estimated cost
of this is a little less than 8300,000.

NECESSITY FOB STORAGE

The success of any irrigation project depends primarily upon the
delivery of water to the land in such quantity and at such times as
needed for the production of crops. Nothing imaginable can be more
disheartening than trying to farm m an arid country without a safe
and dependable water supply. If the supply fails when the crop is
well along toward maturity, it usually means partial if not entire
loss of the seed and the farmer's labor for the whole season.

It is frequently said, and in f&ct it is characteristic of not a few
Indians as well as some wiiites, that they have an aversion to hard
work and that they lack perseverance. But the maimer in which
the Indians of the Walker River Reservation continue to work their
farms and support themselves, despite the numerous crop failures they
have experienced as a result of the failure of their water supply,
proves that they are industrious, patient, and persevering to a most
unusual 'degree. It is not believed we have ia the whole country
any Indians more deserving of assistance and encouragement than
these, or any who will make better use of any opportunities afforded
them. Almost any other people—white or Indians—subjected to the
same experience would have given up long ago ia despair.

The question arises as to whether, if the Indians are decreed a
water right of first priority, storage -will be required. Stream flow in
a river system such as the Walker River is an extremely complicated
problem, being affected by innumerable continuously varying
factors. As indicated m our previous report, it wouldbe impossible
under present conditions existing along much of Walker River,
especially the numerous crude and bunglesome diversions in Mason
and Ajitelope Valleys, and fche inefficient and unsatisfactory methods
of river management and control, to carry on with any degree of
accuracy the investigations necessary for even an Approximate
determination of stream losses, return flow, lag, etc. Even under
satisfactory conditions such investigations to be of value would of
necessity have to be extended over a period of several years. This
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work accordingly was no fc attempted as a I>art of the present m-
vestigation. The problem in this case would be to determine as
closely as possible the stream flow of Walker Eiver at the reserva-
tion diversion point as it would exist if natural conditions m the
upper valleys could be restored; that is, if no agricultural develop-
ment existed above the reservation, and the same conditions existed
as at the time the reservation was established.

Taking the records availftble and interpreting them in the light
of experience, it is my Judgment that even though it were possible
to restore natural conditions—that is, blot out all development on
the river above the reservation—the uncontrolled stream flow would
be adequate for the the fuU-season irrigation of the total irrigable
area (10,000 acres) of the reservation only one season of every two.
Referring to the records of stream flow, pages 29 and 30 of our
previous report, and assuming a 50 per cent loss m transit through
the river ohaimel, which is believed conservative in view of physical
conditions, it is found that there would be available at the Indian
diversion point durmg the months of August and September less
water than the 150 second-feet that is considered necessary for 11
years of the 22-year period from 1903 to 1924, inclusive, as shown
by the table on the following page.

This table shows the estimated discharge of Walker Biver afc the
reservation diversion point, assuming there were no other diversions
and a 50 per cent loss from the junction of East and West Walker
Kivers, for August and September of the years 1903 to 1924, in-
elusive, when the discharge thus computed would have been less

^.than the quantity required for the irrigable area of the reservation
(10,000 acres) or 150 second-feet.

1803-
1S08.
180S-.
1912-
1918_-
19IS-

Year

Estimated dls-
charge at reser-
vation diversion

August

95
93

124
93

148
116

Septem-
>r

69
67
70
71

108
72

1918.
1910-
1920.
1921.
1924-

Year

Esfclmated dls-
charge at reser-
vation diversion

August

106
91
99

119
15

Septem-
>er

93
58
80
7»
17

If fche Indians aye decreed a water right of first priority for 150
second-feet for 10,000 acres, and shiould shortly thereafter increase
their cultivated area from what it now is to 4,000 acres, as they prob-
ably would, they wUl then be entitled to 60 second-feet at their
diversion pomt. The above tabulation indicates that this amount
would be available from the normal or natural flow, providing there
are no prior rights or diversions, for practically every year but one
of the 22-year period. If we should include the years 1925 and 1926,
there would be two years (1924 and 1926) in the 24-year period when
the supply would have been insufficient to meet the required 60
second-feet under the conditions assumed. Ordinarily, even under
natural conditions, there would be a return flow from areas flooded or
saturated during the early spring run-off, and this would tend to
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increase the stream flow- during the latter part of the season. Walker
River, however, being an aUuvial stream, with the land adjacent to
its channel at the same or a greater elevation than. the land along
the margins of some of its lower v&Ueys, which especially is true of
Mason Valley, without deep drainage there would be but little return
flow.

It seems apparent from the foregoing that if the Indians are decreed
a water right prior to aU others on the river, and such right is enforced,
that for any cultivated area less than 4,000 acres there is no necessity
for storage except as an economic measure for benefiting the entu'e
community.

The excessive water loss m the channel of the lower Walker Eiver,
which would be obviated by storage at a pouit near the Indian land,
is indicated by the fact that although, on one occasion dunng the past
irrigation season 320. i.cre-feet was actually delivered m the river
channel below all diversions above the Indian Eeservation, only 80
acre-feet finally reached the Indian diversion dam 35 miles farther
downstiream. It is true, of course, that this is not a fair index of
the loss, as the river channel had been dry for a considerable period
of time. Taken in connection with rather extensive studies and
investigations of conveyance losses made by the writer under some-
vh&t similar conditions, it is believed that it would be conservative
to estimate the loss in the 35 miles of river channel between the
Indian diversion and the lowest upstream diversion at 35 per cent.

It must also be borne m mind that it is impossible to so regulate
the river flow that the required quantity of water, if available, wiU
be delivered at a diversion point so far downstream from the other
diversions. There will of necessity be periods of excess flow and
consequent waste of water as the result of the impossibility of ad-
justing the stream flow to comply with a fluctuatmg demand at a
downstream diversion poiut. These objectionable conditions would,
of course, be removed by a storage reseryoir near the diversion.

Setting aside theoretical considerations respeoting the conditions
of stream flow and the amount of water that may Iiave been avail-
able for the Indians at the tune Walker River Eeservation was estab-
lished, and taking conditions as they now exist, it is a matter of
record that for many years, with but few exceptions, little or no
water has been available for the Indians during the latter half of
the irrigation season. Farming under suoh conditions can not be
successfully carried on by any one. As early as 1898 (see report of
L. A. Ellis included in. previous report) it was reported that there
was no water after July 10, and the quantity was msuflS.cient for
about two weeks preceding that date.' Reference is also made to
the report of 1906, by former Chief Engineer W. H. Code. It wiU
be noted (see GenerEil Summary of Irrigation Data—Water Supply)
that during the ll-ye&r period 1916 to 1926, inclusive, therewere
but two years—1922 and 1923—when there was sufficient water for
irrigation durmg the entire season. It will also be noted from the
crop valuation record for various years that the average total valua-
tipn for years of fau-Iy sufi&oient water supply is approximately
$60,000, while for low-water. years it may be reduced to about
$20,000. It is thus believed conseryative to state that with an
adequate water supply the Indians' crop production ^ould on the
average be increased by fully 60 per cent for each and every year,
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or approximately an increase of $20,000 per year on the average
area cultivated during recent years. Moreover, it sliould be borne
in mind that were it not for the usual water shortage, and were it
not for the fact that the superintendent of the reservation and trriga-
tion officials have for many years consistently discouraged the un-
provement of MW laiids because of the deficiency in fclie water supply,
it is apparent that the cultivated area would be at least twice what
it now is.

The urgent necessity for storage as a result of existing conditions
has been so -ro-eU and so eloquently set forth by the Indians in their
petition of 1919, addressed to Oongress through the Secretary of the
Interior and the Commissioner of Indian Affairs (see p. 51 of previous
report) that we quote therefrom as follows:

This is most important that we must have a storage dam. It is the cry of all
these Indians and it is needed to save us. Our superintendent and the super-
visors of irrigation have written you of the cost and of the great benefit to us and
the Government. Now, we have about 1,300 acres that has cost $100 an acre,
and water fails us in the early part of July, causing much loss. With the storage
dam we have nearly 7,000 acres that could be irngated and the total cost of aU
would be less than S60 an acre, and water would be supplied through July,
August, and Septpmber, saving one or two hay crops and our gardens an<
pastures.

Every superintendent who Bag been with us has urged the building of the storage
dam-^-all say it is our salvation. We Indians have waited, but without success;
aur eropB dry up early in summer and pur stock suffers. Our Indians are afraii
and discouraged, but -with the dam and water sure we would t'a&e heart and our
reservation and the whole valley would prosper. Most of our Indians now have
to go away to work to make the money to live, which is bad for them and their
children.

ADJUDICATION OF WALKER BIVBR WATBB RiaHTS

Court action, with a view of determmmg the water rights of the
Walker Kiver Indians has lately been initiated. It is the hope that
this action will result in a decree grantiag the Indians a right of first
priority for any area they may at any time have in cultivation up
to the limit of the irrigable a,rea of 10,280 acres.

With the hope of avoiding long and expensive litigation and of
expediting the adjustment of the questions at issue between the
Indians and the upper river water users, we suggested in our previous
report the possibility of an agreement by stipulation that might be
incorporated in a court decree. In view of the principle established
by the United States Supreme Court in what is known as the Winters
decision, and the decree recently rendered respecting the water riglits
of the Pyramid Lake Indians on the Truckee River, it is believed that;
the Walker River water users must realize that there is a strong
probability that Utigatiofl wiU result in a decree favorable to the
Indians, and accordmgly may not be averse to conceding to them a
prior right.

HOW SEAI/L BTOBAGE DBVBLOFMENT BE PINANCBD?

As indicated in our previous report, the cost of the proposed storage,
if assessed against the area benefited—the total irrigable area (approx-
ipiately 10,000 acres) of Indian land—would result in a very reason-
able per acre cost as compared with the benefits derived and as
compared with other Government or private projects having equal
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advantages in this part of the arid couufcry. The total per acre cost
of the Indian project in its present condition, with 3,600 acres sus-
ceptible of irrigation from the system as now construoted, and under
existing conditions, with an inadequate and not infrequently no water
supply whatever and frequent resultant crop failures, is $36. The
estimated cost of the completed project, including the storage
reservoir, for serving the entire irrigable area with an adequate and
dependable water supply is $53 per acre. It, is apparent that land
with an adequate full-season water supply at $53 per acre or even at
$75 or $100 per acre is a better investment than the same land with
but a partial water supply at $36 per acre.

It is not probable that more than 4,000 acres will ever be cultivated
by the Indians now on the Walker River Reservation. This will
leave about 6,000 acres that should be leased, providing an adequate
water supply is developed. With so large an area leased and with
some such method of repayment of construction costs as is now in
practice on the projects of the Bureau of Reclamation, -whereby the
annual payments, being a small per cent of the crop value produced,
would be spread over a period of 40 years, reimbursement of the
Goyernmeat by fche Indians should be a comparatively easy matter
and should occasion no hardship.

If, however, the Indian has been wrongfully deprived of his water
by the incursions of the white settlers on the upper river, and the
court decrees him a prior right, it would be an injustice to require
him to build a storage reservoir for the irrigation of whatever area he
can successfully imgate from the normal flow of the river, unaffected
by diversions of all subsequent appropriate) rs,

As previously pointed out, it appears from the records of stream
flow that the normal flow of the nver—not considering abnorraally
dry years that ocom- only at long mteryals—is Eruf&oient for the
irrigation of approximately 4,000 acres. Consequently it would seom
that this area of 4,000 acres should be provided with an adequate
aU-se&soa water supply without being obligated to pay for the
development of storage. Assessing the entire cost of storage to the
remauung 6,000 acres would give a per acre cost for storage alone of
approxunately $50. Adding to ttus the per acre cost of the irrigation
system, the total per acre cost, for this 6,000 acres would be about $75
jger acre, which is stiU reasonable as compared with many othei
pro'je^is., both Goyernment and private.

If the rlgrA of the Indians is prior to all others, and if, as seems
evident from \be stream-ilow records, the normal flow is suf&cient
for the irrigation of 4,000 acres of Indian land, it would seem advisable
from an economic standpoint for the upper river water users to
participate in the cciustruction of the proposed Rip yisto Reservoir,
thus in effect providing stored water for Indian lands in lieu of normal
flow water. In this way the transmission loss, which is especiaUy
great during the midd'ie and latter part of the summer, could be
prevented, and the savin? thus effected would be a direct benefit to
the upper river users. This suggests a plan whereby the upper river
users "would pay 4,000/10;;(>00, or four-tenths, of the cost of the pro-
posed storage development, and in return would receive during each
irrigation season that part of the normal flow that would otherwise
be required for fche irrigatior. of 4,000 acres of Indian land.

35557—27—8
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It wHl be noted that the plan first suggested—that of assessing the
cost of storage agamst the entire irrigable area and completing the
irrigation system—will make the total project cost about S53 per acre.
In this connection attention is caUecf to the fact that the Walker
River VaUey was at one time considered as a possible United States
Reclamation Semoe project. (See references and excerpts from the
report of J. G. Stovens included in our previous report.) The esti-
mated, cost of the project as contemplated by the Reolamation Serv-
ice, including 10,000 acres of Indian reservation lands, but with a
storage reservoir on the reservation of only 9,700 acre-feefc, is $54
per acre. It appears that the only thing that prevented the beginning
of this project by the Eeclamation Service was the failure to brmg
about an agreement relative to the pooling of water rights. It is
believed from an examination of the Stevens report that the cost
estimate, like many others prepared about that time, is low, and that
the cost of the project as outlined would have considerably exceeded
thp estimate. Had this project been built, the cost to the Indians
would have been in aU probability considerably higher than fche
development now proposed.

BBCOMMBNDATIONS

In conclusion, the following recommendations as made in our
previous report are renewed:

(1) That water rights be adjudicated at the earliest possible date.
(2) That the entire river system be placed in charge of a water

commissioner appointed by the Federal court, with instructions to
require the mstaUation of euitable weirs, head gates, and measuring
devices by all diverters.

(3) That a storage reseryoir be created for the Indian land of
Walker River Indian Reservation by the construction of a dam at
the Rio Vista site, and that the irrigation system be extended to
cover the entire imgable area of the reservation.

Very respectfully,
0. A. ENGIJB, Supervising Engineer.

US0006522
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WALKER RIVER STORAGE INVESTIGATIONS

Supplemental Report on Rio Vista Reservoir

In the report submitted December 29, 1926, the necessity for a
reservoir for the Walker River Indian Keserration was discussed and
conclusions set forth favoring the development of the Rio Vista
Reservoir as the most practical storage site on the reservation.

Since submitting the above report field investigations have been
completed, and the results of test borings are shown by three cross
sections of the river channel on a drawing submitted with this report.
There is also submitted a drawing showing plan and details of the
outlet works. The results of all tests made are shown in tobular form,
with the discussion regarding these.

Esfcunated costs of construction have been studied and revised
estimates are herewith submitted.

DAM DESIGN

Earth dams have seldom been designed by the application of thecn
and the laws of mechanics and hydraulics. The design of an eartl
dam is largely a matter of judgment with the application of a few
fundamental mechanical principles, the designer being governed
largely by the results of experience and designs of dams that have
stood the test of time. A great, many theses and discussions have
been written by engineers in an attempt to formulate some standards,
present formula, and advance criteria for the design of earth dams,
but a review of all published works with their criticisms indicates th&t
the opinion of the world's best authorities along this line is quite
variable and not in agreement.

The design of any particular earth dam is then largely a matter of
judgment, governed by local conditions and guided by established
practices of engineers under similar conditions.

The foUowmg criteria have been advanced, and it is fairly well
established that an earth dam should be designed so that—

(1) The spillway capacity is so great that there is no danger of
overtoppmg.

(2) The line of saturation is well witliia the downstream toe.
(3) The upstream, and downstream slopes must, be such that with

the materials used in construction they will be stable under all
conditions. -'.

(4) There must be no opportunity for the free passage of water
from the upstream to the downstream face.

(5) Water which passes through and under the dam must have,
when it rises to surface below the toe, a velocity so small that it^is
mcapable of moving any of the material of which the dam or its
foundation is composed.

(97)
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(6) The freeboard must be such that there is no danger of over-
topping by wave action.

Observation of irrigation and hydraulic construction and experience
in operation has demonstrated, m my opinion, that fche most stable
embankment is one constructed of sand and gravel with an. impervious
barrier to the water, either placed on the water side durmg the con-
struction or by process of silt deposits from the stream. Guided by
these observations in the design of any dam, no matter what the type
or material, there should be due regard for what some engineers term
the "great hydraulic principle—provide a more or less impermeable
barrier to the water and a more or less unyieldmg support, possibly
pervious, for this barrier." Earthen canal banks are clams in prmci-
pie if not in practice. In many cases both bed and bank are of gravel.
They leak at a great rate when first put in service, but soon stanch
with sUt, and in time become reasonably water-tight. They are good
illustrations of the great hydraulic principle—a thin more or less
impermeable layer of silt-stanched gravel supported. by a more or
less unyielding bufc quite pervious bank of gravel.

The conditions governing the construction of the dam are, first,
provide for adequate drainage and stability by constructing the down-
stream portion of the embankment of coarse, easily drained material;
second, provide an impervious barrier on fche upstream face of the dam
or as far upstream as conditions will permit with adequate provision
for stability and protection from wave action; the path of percola-
tion through the dam will then be well within the upstream portion
of the dam sectiop. The dam itself is then safe. If seepage or per-
colation below the base of tlie dam can not economically be prevented
by the construction of cut-off walls, or trenches carried down to the
underlying impervious strata, then seep age or percolation must be
reduced so that the velocity of the moving percolating water is
incapable of moving particles composing the dam foundation. In
other words, the path of percolation is lenghtened so that the head is
dissipated in friction, and percolating waters issue downstream as
merely seeps or imperceptible flows.

Mr. Gardner S. Williams, consulting engineer, of Ann Arbor, Mich.,
m his discussion on earth-dam design, states "that in his practice he
has found it more economical and entirely satisfactoiy to control the
position of the line of saturation within an earthen embankment by
drains rather than by a core wall or puddle core, or by the addition
of material on the downstream. slope.

From the application of physical laws, it is evident that at the sur-
face of saturation there can be no water pressure normal to thatsurfaoe,
and, therefore, theoretically, a permeable earthen embankment hav-
ing a surface corresponding to the line of saturation would be in
equilibrium. The superincumbent material consequently creates the
factor of safety of the structure. It probably has a smaU effect also
on the position of the surface of saturation, because its weight con-
solidatea the saturated material under it, and hence increases the
resistance to flow through it and the hydraulic gradient of the passing
water. If the surface of saturation be made to pass from the water
surface in the reservoir to an interseotion with the original ground
surface at or near the center of the dam, a thoroughly stable structure
results. This may be readily accomplished by extending a tile drain,
covered with small boulders and gravel, longitudinally along the
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foundation, at or near the center line of the embankment, and by
laying lines of transverse tiles, connecting with this drain, at frequent
intervals, and similarly covered to a trench just outside the down-
stream toe from which the percolating water may be carried away.

This method has been used with uniform success for the past 10
or 15 years in embankments built with such sands as are found in
northern Wisconsin and Michigan, of loam sand, gravel, and stones.
Where sorting is possible, it is desirable to cover the upstream slope
of the embankment with the denser material for a depth of 3 or 4
feet or more, and build the remainder of the structure of more porous
material.

By this method of construction the volume (and consequently the
cost) of the embankment can be reduced considerably, as ordinary
materials wiU stand safely at slopes 1 on 1^.

The quantity of water collected by drains will usually decrease
rapidly after a few days' flow and ia time w£U become ahnost nothing.

Experiments on the flow of water through embankments indicate
quite clearly that no formula for flow can be applicable permanently,
because the banks tend to close their pores under the influence of the
water passing through them, and thus greatly increase their imper-
meabi]ity.

Safety in a dam is not always obtained by tightness. Makmg it
tight m the wrong place is more dangerous than leaks.

The Mackay Dam on the Lost River m Idaho, constructed of rock
and gravel on a gravel stream bed, when first constructed had leakage
as high as 50 second-feet, with a total leakage from the reservoir basin
as high as 135 second-feet, with 50 feet of water behind the dam. The
citizens of -Mackay, Idaho, fearful as to the safety of the structure,
were successful in having State authorities stop construction when the
dam was 68 feet high. The seep age flow has decreased yearly, and
now water users lower down on the river are protesting that the dam
is stopping return seepage flows fco the river and depriving natural
river-flbw ugers of normal river \vaters. The designer of the dam has
recommended the sluicing of a blanket on the upstream face should
the Utah Construction Co., owners of the structure, ever desire to
cut off the seepage flow. No erosion from issuing seepage waters
has been noticed below the downstream toe of the dam.

•The hydraulic-fiU method of construction is recommended for the
proposed Rio Vista Dam, because it is believed that conditions are
favorable at this site for transporting and compacting material in
dam by water, more economically than by mechanical methods; and
also, it is considered that the hydraulic method is the best metbiod
of compacting coarse material. In these days of high labor costs,
the hydraulic-fill method of construction should be given careful
consideration in proposed embankment construction.

The hydraulio-fiU method has been criticized recently by many
engineers on the grounds that there have been many failures .of dams
constructed by this method. A search of the published data on dam
failures, reveal only two notable failures of hydrauIic-fiU dams, viz,
the Neoaxa Dam m Mexico, and the Calaveras Dam in California.
Both of these failed durmg construction, prmcipally because too fine
material was used in the central core. The core fill rem&med in a
fluid state, and the toes of the dam were not heavy enough to resist
this lateral fluid pressure, consequently the outside coarser material
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was pushed out of place and portions of the dam cores slipped or slid
out. Several minor failures have been reported, the slides being due
to the fact th&fc the downstream. portion of the dams were clay fills
wBich did not permit proper d.raiaage, retaining water m the dams,
whioh. eventually became safcurated. The prmoipal cause of earth.
dam failures has been the overtoppuig of dams, due to msufficient
spfflway capacity.

BECOMMENDBD DESIGN

Design. No. 3, on drawing No. 5-A, file W. E,. 47, is recommended
by the writer, as the most economical and practicable, because, first,
it provides for more effective downstream drainage, the prmcipal
consideration for stability; the surface of saturation wiU intersect
the base nearer the center of the dam in this design than ip. any of
the others. Seepage thro-ugli the foundation is an. accepted condi-
tion, and drainage is an unport&nt consideration. Second, the
greater part of the embankment is hydraulicked material and it is
believed can be placed more economically than m the other designs.
The material will be sorted automatically by the shucmg operations,
the coarser material being dumped at the rear and the finer material
being carried to face of the dam, where desired. Experiments during
construction will determine whether the blanket on the upstream face
can be placed by hydraulicking. It is now proposed to place the
blanket mechanically, c&rrymg excavation a little in advance of
sluicmg, using the face blanket as a barrier for the fines from sluicmg
operations. Fliunes or 55xes through the face blanket will carry
oiff water and excess fines which will be deposited in the pool above
the dam formmg the upstream blanket. By this method the river
bed above the dam "will be sealed, and the upstream blanket placed
•with but slight additional cost. It is difficult to analyze fcliis cost,
but under this method it should not exceed 20 cents per cubic yard.

It is not considered necessary to use sheet piling below the cut-off
trench; the upstream blanket is just as effective and much cheaper.
From the experience in driving smaU casing for test borings, it will be
extremely difficult to drive sheet piling. Piling will be shattered and
spread at the base by boulders, and a doubtful seal qbtamed.

Regarding the use of the upstream blanket, C. H. Paul, formerly
chief engineer for the Miami conservancy district, who constructed
the large earfch-fill dams for this work, states: "More emphasis might
be given to the use of an impervious upstream blanket to join the
impervious part of the dam m order to'lengthen the line of seepage
travel or to lower the line of saturation. In many instances this may
be more effective than core-wall construction and much cheaper.
Moreover, m case it may be desirable, it provides a simple and
effective means of future extension. In the design of the five
hydraulic-fiU dams of the Miami conservancy district it was
decided that the upstream blanket was more practicable than core
walls, and that it provided a very satisfactory method of controlling
seepage under the dam. At the site of each of these dams there was
a, layer of fairly impervious material overlying the sand and gravel
in the vaUey floor, except m the river channel itself. * * * It
was necessary then to place a complete blanket across only the river
channel itself. On a pervious foundation, when the core wall or sheet
piling will not cut off seepage but can only lengthen its line of travel,
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the upstream blanket is to be recommended as an economical and
effective substitute. Its effect on the line of saturation is no less
positive."

In dam design No. 3 the percolation gradient (from Bligh) is shown
as 10:1. From the study of the foundation material it is believed
that a gradient of 7 or 8 to 1 would provide ample distance for the
(Ussipation of the soepage head. The sands are very tight and the
rate of pereolation very slow through them. The added weight of
the dam above the foundation will further compress the sand, de-
creasing porosity and increasing impermeability. In any event,
the 10:1 gradient affords a high factor of safety.

In the other designs it is believed that a percolation gradient of
10 to 1 or 12 to 1 would be sufficient, and estimates are made acoord-
ingly.

Dam design No. 1 is very safe and conservative construction, bufc
because of central core would not have as effective draiaage as in
design No. 3. The cost of placing the core material mechanically
will add to the cost.

Design No. 2 might be classed as ultraconservative. It is not
believed that conditions require the safety that is provided by this
design. The added expense of sfcrippmg foundation and removmg
river sand will be excessive and not necessary to provide a safe storage
dam. Estimates on this design are omitted from this report.

Design No. 4, requiring the construction of a downstream blanket,
is excellently suited for conditions at this site, but the quantities in
the dam are greater than in the other designs and the construction
cost higher. The cost of placing the loose rock fiU will also add
materially to the cost. In order to secure this additional quantity
of loose rock much more driUing and blasting will be required,whereas
it is believed that the quantity of rock required in other designs
can be secured -with but very little drilling and blasting.

The whole subject of the design and construction reverts to the
fundamental fact that the engineers m charge must haYe a thorough
understanding of the nature of the materials which are to be used in
the dam, and. appreciate the practical lunitations in the use of these
materials.

In earth-dam construction, it is well to stress the importance of
proper engineering supervision during construction. Too much can
not be said about the necessity of good judgment and experience m
investigations and designs for any unportant structure of this kind,
and aU may be wasted unless intelligent engmeering supervision is
furnished during construction.

FOUNDATION CONDITIONS

As was mentioned in the prelimm&ry reporfc, test borings iadicate
that the rock quterop at the west end of the dam, thei proposed spill-
way location, is probably a portion of an intrusive dike of andesite
that extends across the river to the northeast and under the up-
stream toe of the dam.. In the center of the river this rock was found
at a depth of 42 feet and near the east bank at a depth of 18 feet.
(Soe cross section A-A, drawing No. 60, file No. W. E. 51.) On the
Ime of the proposed axis of the dam. (shown by section B-B, drawing
No. 60, file W. E. 51) nothing but sand was found for a depth of 45
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feet, as deep as it was practicable to go in sand with the drilling ap-
paratus used. A study of the cross sections will mdicate that the
most favorable location for the dam cut-off would be just down-
stream of the upstream toe or along the line of section A-A. In the
river bed the first 10 or 12 feet consists of rather coarse river sand;
below this depth the sand becomes finer with varying amounte
of clay or silt disseminated through it. As. analysis of samples se-
cured with a drive pipe from holes Nos. 34, 40, and 42 (see. A-A),
indicate that the clay content of the samples was from 5 to 10 per
cent by weight. From these tests an approxhnate gradmg of the sand
and clay is shown on the cross section. The analyses shown on pages
following indicate that the sand is very fine, the effective size (the
size of the sand particles such that 10 per cent by weight is finer
than it) is from 0.10 to 0.25 miUimeter; and that generally approxi-
mately 60 to 80 per cent of the sand is as fine or finer than 0.589
miUimeter (No. 28 sieve). Percolation tests indicate that the material
is quite impervious.

Applying the Sliohtor formula to tliis material and using the
effective size and porosity as determined from mechanical analyses,
the total flow under dam with a depth of 53 feet in the reservoir
would be only 0.122 second-feet as follows:

7P 8Q=Er7T

in which g= discharge in cubic feet per minute;
p= difference inpressure loss of head in feet;
~h °° length of soil colmnn in feet;;
s= area of cross section of soil column in square feet;

.Kc= transmission constant determiaed experimentaUy de-
pending upon effective size and porosity.

NOTE.—Formula developed by Professor Slichter in experiments on the
movement of underground water through soils and subsurface formations.
Based on Daroy's Law of 1858,

v^
From Water-Sypply Paper No. 67, U. S. Geological Survey, also Water-Supply

Paper No. 140, U. S. Geological Survey.

According to the above, taking the area below the cut-off trench
and above the rock as 4,270 square feet and the length of peroolation
as 300 feet (the base of the dam), with 53 feet of water in the reser-
voir, porosity 34 per cent, and the effective size as 0.14 miUimeter—

Q s= 0.0097 ""'3oo"'"=7-32 cubic feet Per mmute> or 0.122 second-foot

ConBidering a unit area and tlie porosity as 34 per cent, the actual
water velocity is—

Q-0.0097 (5§(ijl)'°(u)j|71==0-0051 foot per minute

Using the extreme limits of the sand, with an effective size of 0,25
miUijneter and & porosity of 40 per cent, Kc= 0.053, the velocity
would be—

Q» 0.053 (-J^-)=—JJ35° 0.023 foot per mmute
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Engineers who are responsible for the development of these for-
mulas state that too much reliance can not be placed upon the results
obtamed by their application to earth dams, but state that they may
serye as a guide to the engineer's judgment When other conditions of
design have been fulfilled. The laws of seepage through mbced and
clayey materials may be similar to those of sands, but the difficulty
m applying these laws to earth dams and dam foundations lies in the
determination of the transmission constants. The effective size of
the soil particles and their porosity is quite variable and they can
not be determined exactly by a few mechanical analyses.

In making test borings in the river bed, holes were put down by
the wash-bormg method, and a pipe casing driven down foUowmg
the -washing out of hole. Before begummg each washing operation
samples of material were secured by inserting a smaller pipe in the
casing and driviag the pipe into the material to be sampled. The
samples from the drive pipe were analyzed meoh&nicaUy and the
porosity measured. In. their natural position ia the river bed the
porosity, due to the degree of compacfcness and compression by
weighfc of overlying material, would no doubt be less than that
determined in the experiments.

The rate of percolation was measured by placmg a layer of the
ma.torial in 6-inch diameter pipe and the material kept under a con-
stant head, and percolation measured for a certain time mtervaL
At the bottom of the standpipe, which was sealed except for a small
pipe outlet, was placed ascreen, and upon this screen a 4-inch layer of
graded filtering material, graded from coarse at the bottom to the
fines at the top. Upon this filter layer was placed the material to be
tested. The thickness of the material tested varied from. 1 to ll^j
feet. While making the low-head tests the top of the standpipe was
left open. In makmg the high-head tests the top of standpipe was
sealed and connected with the local water system. The maxmium.
pressure of the local water system was 25 pounds per square inch,
equivalent to about a, head of 57 feet. At the top of the standpipe,
with samples of loose material, 16 pounds per square inch was the
maximum liead obtaiaed. When the material was tighter this
pressure went up.

The mechanical analyses and tests are tabulated on pages following.
In our studies so far we h&ve been unable to get any consistent results
by the application of these percolafion tests to the laws and theories
on this subjeot. In event that funds are provided for the dam. con-
struction, studies may be contmued and some definHje results obtamed
that might suggest advantageous modifications durmg construction.

While putting down the test lioles the pump was attached to the
casing and pressure applied m this manner. Surprismgly high pres-
sures were obtained at the gauge on the casing with very smaTl quan-
titles of water pumped. With the maximum pressure of 200 pounds
per square incli, or a head of 461 feet, the rate was 1^ gallons per
minute; with a head of 145 feet the rate was 0.60 gallon per myiute.
Because of area of application being indetermuiBte these tests could
not be applied to seepage formula. However, the tests are a good
indication of the resisfcanoe of the river-bed material to piping and
blow-outs.

TTsnnn^wo

00214

Case 3:73-cv-00127-MMD-WGC Document 2 Filed 01/13/21 Page 113 of 131



104

A fine sand that flowed into the pumps was encountered at the bot-
torn of hole No. 35 on top of the rock, but with the protection of
heavier overlying material and the compression ob tamed by the
added weight this condition should not cause any concern. This
hole was an open pit, and there was considerable space between the
rock and the bottom of the lagging that permitted the sand to flow in
when the large diaphragm pump was put in action. A sample exam-
ined contained & considerable quantity of quartz and feldspar grains,
which would indicate the material was not quioksand.

All tests indicate that the sand below the river-bed sand is very
dense and contains varying amouate of clay. Samples from the
drive pipe, while having the general appearance of sand, would dry
m lumps, mdicating the presence of some bmdiug material. The
percentage of cl&y vres determmed by elutriation in graduated tubes
or beakers.

Since making tests and observing conditions at the dam site, the
foundation conditions are, m my opinion, absolutely safe for the
structure, and there should be no excessive amount of percola-
tion under the dam, with piping or blow-outs. The upstream blanket
wiU effectually seal up the river bed, increasing the length of percola-
tion, and the resistance of the material will dissipate the head by
friction in a short distance, providmg an additional factor of safety
for the proposed structure.

SPILLWAY

Accordmg to the records of the United States Geological Survey,
the total drainage above the reservation, or above the Wabuska
rating station, is 2,420 square miles. The maxunum recorded flood
run-off at Wabuska is 3,200 second-feet, or about 1.32 second-feet
per square mile. During the same flood the maximum flow at
Coleville, Calif., on the west Walker River, was 5,000 second-feet.
In the proposed designs the spiUway capacity, with fche spUlway
crest at elevation 4,291 and a depth of 7 feet over a crest length
of 360 feet, is 23,400 second-feet based on the Francis formula
(Q°» OLH 3/2). With the maxunum water surface at elevation 4,298,
the outlet tunnel will discharge approximately 1,200 second-feet,
making the total flood discharge 24,600 second-feet, or slightly in
excess of 10 second-feet per square rcule of drainage area. It is
possible that a flood of this magnitude might occur, but it is doubtful
and highly improbable that such a flood flow would ever reach the
proposed reservoir. A flood of 10,000 second-feefe or greater would
inundate a considerable portion of Mason Valley, including the city
of Yermgton, because of the restricted river channel and low ba&ks.
The nortiwest portion of Mason Valley near Wabuska is lower
than the river channel a short distance above the proposed reservoir,
and a flood of any magnifcude would overflow this portion of the
valley, breaking through into the Carson River below Churchill,
Nev. A study of the graphs of maximum recorded river floods
indicate that floods occurring on the upper reaches of the river have
a tendency to flatten, out by the time they reach Mason VaUey and
lose their intensity; the total run-off may be the same, but the maxi-
mum flow is reduced and the time duration increased. In other
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words, the lower vaUeys act as retarding basms for the maximum
floods occurrmg on the higher watersheds.

The rock outorop at the proposed spUlway location has been
analyzed by the University of Nevada as andesite, a dense igneous
rock generally occurring in. Nevada m the form of mtrusive dikes.
The formation is widely distributed over the State and quite common
in the mineralized districts. It is the general opinion of geologists
and mining engineers that these andesito formations are of great
depth. The mines at Tonopah and Goldfield. have penetrated these
andesite formations to deptB.s of 2,000 feet or more. Only one hole
(No. 68), was drilled in this formation because of its extreme hardness
and the excessive wear on the diamond drill bits. It was necessary
to reset the diamonds about every 12 feet of drfflmg, the steel bit
becommg so badly worn. Blocky formations were encountered
where it was necessary to use considerable care to avoid fracturing
and breaking diamonds.

The spillway channel will flow over the rock formation to station
5 + 00, where the rock dips sharply downward. From this point on
the channel wffl be in earth. It is proposed to connecti this ohaimel
with a slough or side channel of the river, connectmg with tlie mam
river channel approximately 1,500 feet downstream from the dam
site.

A portion of spiUway crest below elevation 4,291, will require
a concrete floor. Retamiag walls for the embankments will be
required at each. end of the spiUway. Below the crest it is proposed
to use rock from the channel excavation for riprap and dry-rubble
channel banks.

FBBBBOAAD

It is believed that 6 feet of freeboard above the maximum water
surface elevation is ample protection from wave action. From the
discussion on spillway capacity, it is apparent that; it is very mrprob-
able that the proposed maxim.uia water surface condition will seldom
occur. The prevailing high winds in this locality are upstream, and
in the event there should, be high winds blowing downstream the
exposed fetch is less than 3 miles. Under these conditions, it is not
Ukely that the wave height would exceed 2 feet. The occurrence of
the two extreme conditions, a rare flood and high winds, at the same
time is even more remote.

It has been observed that waves haye a tendency to follow up the
flat upstream face on dams, and since a considerable quantity of the
blocky rock formation is available., it is planned to construct the free-
board section of the dam with steep slope, ^ to 1, of hand-laid rock,
which wUl form an effective breakwater and reduce the width of the
total dam embankment.

OUTLET WORKS

The plan of the proposed outlet works is shown on the general plan
(drawing No. 4A,-file W. K. 45), and details of the gate structure
and outlet conduit shown on drawing No. 6B, file W. B,. 50.

The tunnel will have a minimum capacity of 180 second-feet, or
or approximately 1 seoond-foot for each 55 acres with all lands under
irrigation; and a maxunum capacity of 1,200 second-feet, with the
reservoir water surface at elevation 4,298.00.
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To economize in construction cost it was at first decided to place
the outlet gate floor at elevation 4,255.00, or 10 feet above the river
bed, but after a study of conditions and estiraatmg the cost of river
diversion during construction, it was concluded that under favorable
normal conditions the outlet tmmel coyld be used to by-pass the
river during construction, at leasfc from July 1 to April 1 iu ordinary
years. Estimates are based upon a structure with the bottom
of the tunnel at elevation 4,245.00, or at river grade. In order to
conform to the lower elevation, the structure is located farther
west; on the dam than was shown in the preliminary report. The
slough on the east side of river flood plain will serve as a diversion
channel for the river. The material through which the conduit will
be constructed is iadurafced rock, clay, and sand of a conglomerate
nature and very resistant to erosion. At this location it will require
225 feet of conduit through the dam.

A spillway structure and canal heading is located approximately
500 feet downsfcream from the outlet of the conduit, where reservoir
waters can be spiUed into the river channel for the lo\ver canals of
the project and diverted to the proposed canals for the upper area.
The proposed structure will be similar to the Iftteral headgate and
wasteway structure constructed at the end of the Fort Hall main. canal,
and the plan of this structure is submitted as a preliminary plan (see
drawing No. 6-D, P. H. 3-69) for this structure, with some modiftca-
tion of dimensions.

UNIT COSTS

The estimated unit costs are based upon the fact fchat a portion of
the construction equipment rec[uired for the dam is uow available for
transfer at a reasonable cost from other projects in this district. The
unit costs include all equipment cliarges and depreciation, and all
field overhead items, but do not molude the general overhead ex-
pense of engiaeermg, superintendence, accoimts, and oontmgencies,
which is provided for by a percentage a.ddition to the total cost.

Since it will be more economical to handle excavation operations
aud material by power excavating machines, and that they will be
required on the job, it is believed that greater economy in shiicing
operations wiU result if power excavators are used to handle and load
flumes by drag line or shovel, and water pumped only for trans-
porting material and placing m dam. The material required for the
dam is located above the dam elevation, and very Utfcle power will be
required for moving other materials not sluiced in. It is proposed
to move tliis material with 21^-ton dump cars, using a small gasoline
locomotive to move empty cars to borrow pits. Location of material
available for construction is shown on general plan No. 4A, file
W. R.45.

HYDRAULIC FILL (SLUICINQ ONLY)

General conditions. — Material to be dumped into flume by gas
shovel, water for sluioing to be pumped from bed of stream.

Total earth to be handled, 220,000 cubic yards.
Quantity of water to be furnished, 10 second-feet.
Ratio of earth to water in sluice, 1 to 7.
Plant layout to handle 1,000 cubic yards of earth each shift.
Allowing 5 per cent of the time for sh.utdowns, tune required will

be 294 shifts. All expenses are calculated for 294 shifts.
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In case of shutdowns on the parfc of the shovel, wtiich is where the
delays are most likely to occur, the stationary engineer will help the
operator and fche laborers on the flume will help the carpenter With

ie flume changing.
Difference in water surfaces, 66 feefc.
Friction m 800 feet of 18-mch pipe, 7 feet.
Total pumping head, 73 feet.
Theoretical horsepower required to lift 10 second-feet of water,

73 feet—82 horsepower.
Actual horsepower required, 65 per cent effective—126 horsepower.

Overhead:
Interest on investment, 7 per cent on $30,000 for 4 months-.-. _S700. 00
Bond and insurance, 5'percent on $6p,00g_.......___---.-.. 3, 000. 00
Contractor's profit, 10 per cent on $60,000-__--------------- 6, 000. 00
Contingencies, 5 per cent on $60,000— ----„-----.--------- 3, 000. 00

Total._.___...__-_._.-„-„_--_--____—_-.....——- 12, 700. 00

Cost per yard, $0.058.
Equipment:

1 1-yard gas shovel i.._—------------------- $10,000. 00
2 75-horsepower Holt gas engines- --------__----- 4, 000. 00
1 12-inch horizontal centrifugal pump -with shafts- - 1, 500, 00
1 3-horsepower gas engine and 2-inch centrifugal

pump—---------------------------------- 350. 00

Picks, shovels, Ford truck, tank..-...---.-_.__-- 1,200. 00

17,050,00
60 per cent depreciation on above---------------------- 10, 23Q. 00

800 feet wood stave pipe, 18-inch diameter. ._-.-- $1, 600. 00
1,400 feet flume-.-.:_:_„.-----------------.-- 3,000.00

15,000 feet lumber------„-------------------- 525.00

5, 125.00
100 per cent depreciation on above---._-------__---.--- 5, 125. 00

TotaL.-----___-__..-__--------------------------- 15, 355. 00

Cost per yard, $0.070.

Fuel for pumping, 130 gallons per day, at 20 cents----.--------.-- $7,644. 00
Fuel for shovel, 120 gallons per day, at 20 cents ..___-._.._--„-- 7, 056. 00

Rental of storage tank and transportation and erection costs- - - _ -- 700. 00

' 15, 400. 00
Cost per yard, $0.070.

Labor per shift:
1 foreman__----_.._____-.__----.-------..-- $7. 00

1 operator-------._-----.-------------.---- 7. 00

1 stationary engineer------------------------ 7. 00

1 ca,rpente^_^-„-.„„^„„_<__„„-.-_---„-----»_<^„ 6. 00

1 oiler----.-.----.----_-------------------- 5. 00

1 truck driver-_---__-_-_--------------.---_ 4. 50

6 laborers-.-------..-_-_--_---------------- 24. 00

1 cook------------------------------------- 5. 00

Share of camp overhead--.------------------ 15. 00

80.50X294= $23,667.00
Cost per yard, $0.107.

Cleaning up, moving equipment, transportation, etc.- ------------- $5, 000. 00
Cost per yard, $0.023.

i Or 2 three-fourths cable yard drag lines at Fort Hall.
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Summary cost per yard:
Overhead-"---..—--------.---.-_.-._-----.--_.----------- $0. 058

070
Fuell-.-——————---—————-——--—----—- , 070
Labor_____.-----—--_-_-----_._.___-----_-_.------—--- . 107

Dismantling, eto---------^-.---.-.- __-.___-^-_»____»--_--._--- . 022

Total per cubic yard »„- ---.»^»»»-.-_-^»-.»___--^^-_-_-»-- . 327

The quantity of hydraulicked material m the different designs is
variable, so to take care of smaller quantities this class of work is
estimated at $0.40 per cubic yard.

EXCAVATION

Excavation by power excavators in trenches and cuts is estimated
at $0.20 per cubic yard, based upon past experience; structure exca-
vation at $0.50 per cubic yard, and hand excavation at Sl per cubic
yard. Embankments placed by teams or cars, sprinkled and rolled,
is estimated at $0.60 per cubic yard, an average bid of contractors
in this locality for this class of work. Rock excavation in the spiU-
way channel is estimated at $2.50 per cubic yard. This rock will

' break weU under blasting operations and requires a mmimum num-
ber of drUl holes; the labor of removing is provided for in use of this
rock for riprap and dry rubble spillway channel waUs.

LOOSJi! BOOK FILL

This work is estimated at $1,50 per cubic yard. There are approxi-
mately 40,000 to 50,000 cubic yards of rock in the hiU on the east
end of the dam. This rock is all broken and seamed and can be
excavated with a power shovel starting from a face on the south side
of the hiU. No stripping wffl be required. It wiU require practically
no drilling and only a little blasting. The rock can be moved oa
dump cars to the dam by gravity. A small gasolme locomotive of
the converted Fordson tractor type can haul empty cars to borrow
pit. It is estimated that obtaimng a quantity in excess of 50,000
cubic yards will require considerable drfflmg and blastmg, which will
add to the unit cost. Previous experience has demonstrated that
scattered loose rock can be picked and hauled by team for approxi-
mately $1 per cubic yard.

CONCBETE

Reinforced concrete is estimated at $25 per cubic yard for walla,
piers, and work requu-ing forming, and at $15 for mass work not
requirmg formmg. This price includes cement, steel, forms, aggre-
gate, and labor. Cement and steel can be shipped practically to the
site by railroad. Gravel and sand are available at the east end of
the dam. Construction costs for even the smaller structures on the
project have rarely exceeded ®25 per cubic yard, including excavation.

COST ESTIMATES

As previously stated, no final estimate has been prepared on
design No. 2, because the excessive excavation required to remove
sand. and the additional quantity of material required for the up-
stream blanket greatly increases the cost out of proportionate) other
comparative estimates.
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Supplemental to remarks under "Keoommended design," it
might be well to invite attention to tha estunated costs on design
No. 5, for which no section is shown on drawing. The section
proposed for design No. 5 is the same as that of design No. 3 (see
drawing No. 5A, file W. R.—17), except the amount of loose-rock
fiU is reduced and a sluioed fiU of coarse gravel and sand substituted.
It is proposed to place in the downstream toe a small quantity of
loose rock, sufficient to fill the downstream trench and provide free
drainage at the toe. In addition to features of design No. 3, stoel-
sheet pUing across the river channel is added. This sheet piling
would be driven m the bottom of the upstream cut-off treaoh, con-
neoting this to the rock or clay strata below. The piling cut-off
would extend approximately from hole No. 21 to hofe No. 35 on
section A-A (drawing No. 60, W. R.-51), varymg in depth from a
few feet to a maximum. depth of 30 feet m the center of the river and
cover an area of approximately 5,000 square feet.

The total dam quantities ia both designs Nos. 3 and 5 are less than
in the other designs because of the change made m fche top width,
which is made 18 feet, and the fact that the freeboard section, has a
steep upstream slope of 1^ to 1, making the total over-all width of
the dam less. The same idea can be applied to the other designs,
and a reduction of from -15,000 to 18,000 cubic yards in the total
quantity in the dam effected.

From the summary of comparative estmiates, it is apparent that
the alternative designs for each type are more economioal. In the
alternative estimates the height, of the dam is reduced 2 feet with the
same storage. A portion of the spillway crest is made lower than the
maximum storage elevation (4291) and the maximum storage ob-
tained by closmg radial gates in tihe spiUway. The same spillway
capacity is provided with a maximum. flood water surface 2 feet lower,
or at elevation 4296.00.

The total costof fche steel sheet piling across the river channel is
estimated at $11,250. If this 'feature is substituted for upstream
blanket in design No. 3 it will increase the total cost by $3,770. In
design No. 1 the estimated cost of sheet piling is approxmiately
$1,500 less than the estimated cost of the upstream blanket.

ESTIMATED COSTS

Dam design No. 1 (revised)

Storage capaoity----------------------------_-----acre-feet-- 30, 000

Elevation, top of dam-_-_^--.._-_---_-------_-_--------feet-- 4, 303

Elevation, splllway ores<;------------------------------do---_- 4, 291

Maximum Height of daiu-------------_----------------do--_- 58
Maximum length of main section-----_--_-_------------do---_ 1, 670

(1) Cut-off trench, excavation, 25,000 cubic yards, at $0.20- - - -- $5,000. 00
(2) Upstream blanket, 32,000 cubic yards, ai $0.40----------- 12, 800. 00
(3) Dam:

Concrete core wall, rock excavation, 25 cubic yards, at $4- 100. 00
Concrete core wall, 56 cubic yards concrete, at $2S- - - - - - - 1,400. 00
Rock fill, 40,600 cubic yards, at $1.50-._—- ---—--.-- 60, 750. 00

'-fill, sprinkled and rolled, 122,000 cubic yards, at
'$6.561'-7-"^"-^-~~^-1^7-_"-7-~-"--~'-"-^-''-~-~-'-r-' 6i, ooo. o»

Hydraulic fill, 142,500 cubic yards, at $0.40.—-------- 57, 000. 00
Riprap, hand-placed, 8,900 cubic yards, at $1.50- ------_ 13, 325. 00
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(4) Outlet works:
Excavation, 5,224 cubic yards, at $0.25--------------- $1, 306. 00
Excavation; 4,000 cubic yards, at $0.50-_---..--____„ 2, 000. 00
Concrete. 400 cubic yards, at $25- ------------„_---- 10, 000. 00
Gates and hoists (instaUed)---—-----—--—--„—-.-- 4, 500. 00
Canal heading and outlet spillway, 150 cubic yards, at

$25-----—1------------'-----'------------'----—-- 3, 750. 00

Radial gate and headgates (outlet spillway) -------_---- 750. 00
Gatehouse, footbridge, etc----.---------------------- 1,000, 00

(5) SpiUway:
Excavation, rock, 6,140 cubic yards, at $2.50-_______-_ 15, 350. 00
Excavation, earth, 40,000 cubic yards, at $0.20--—_---_ 8, 000. 00
Dry rubble'(heavy riprap), 1,000 cubic yards, at $1.50-- 1, 500. 00
Grouted riprap, 1,500 cubic yards, at $1.50- ----------- 2, 250. 00
Retaimng waUs, 260 cubic yards concrete, at $26.------ 6, 500. 00
Spillway "crest, 300 cubic yards concrete, at $1S_.______ 4, 500. 00
Suspension footbridge across spillway --_-----_------- 400. 00

(6) Embankment (west end spillway), 14,000 cubic yards, at
$0.35_--------------------------------------------- 4, 900. 00

(7) Embankment (Wabuska Slough), 8,000 cubic yards, at $0.35-- 2, 800. 00
(8) Stream control (dike provided by excavation of upstream

cut-off trench)—----"——-- -_-„„--——---—.--_-—- 3, 000. 00
(9) Right of way (Paiker Ranch)----.-...-__--------.-_-__--. 8,600.00

(10) Engineering, superintendence, and contingencies, 20 per cent__ 58, 496. 20

Total estimated cost-—--——----------——---- 350, 977. 20

Cost per acre-foot of storage---------------_---._-----_--_---- 11. 70

Alternative design No. 1 (revised)

Storage capacity--.__------_-----_-_--------------acre-feet._ 30, 000

Elevation, top of dam---------------------------------_feet_- 4, 301
Elevation, SpiUway Crest (260 feet main section)--.-----do---- 4, 291
Elevation; Spillway Crest (100 feet seotion)-------------do--_- 4, 286
Maximum height of dam---_--------------------------do--_- 56
Maximum length of main section------_-----_-------.--do---- 1, 560

;1) Cut-ofif trench, excavation, 25,000 cubic yards, at $0.20------ $5, 000. 00
(2) Upstream blanket, 32,000 cubic yards, at $0.40----__---..-- 12, 800. 00
(3) Dam:

Concrete core wall, rock excavation, 25 cubic yards, at $4. _ 100. 00
Concrete core wall, 56 cubic yards concrete, at $25------ 1, 400. 00
Rock fill, 37,000 cubic yards, at $1.50-— -----——--- 65, 500. 00
Clay fill, sprinkled and roUed, 111,000 cubic yards, at $0.50- 55, 500. 00

raulic'fill, 129,500 cubic'yards, at $0.40._--..-..— 51,800.00
Rfprap, hand-plaoed, 8,350 cubic yards, at $1.50-------- 12,526.00

(4) Outlet works:
Excavation, 5.224 cubic yards, at $0.25---------------- 1,806. 00
Excavation, 4,000 cubic yards, at $0.50---------------- 2,000. 00
Concrete, 3'94'cubic yards, at $25—-------------------- 9, 8SO. 00

Gates and hoists (instaUed).-__—---.---—---——_--- 4, 500.00
Canal heading and outlet Bpiilway, 150 cubic yards, at $26- 3, 750. 00
Radial gate and 'headgates (outlet apillway) -- -..___-- _ _-- 750.00
Gatehouse, footbridge; eto-—--—-:————---—-—-- I, 000. 00

(5) SpUIway:
Excavation, rock, 6,500 cubic yards, at $2.50--.-.-_---- 16, 250. 00
Excavation, earth, 40,900 cubic yards, at $0.20. _-___--- 8, 180. 00
Dry rubble (heavy riprap), 1,000 cubic yards, at $1.50--- 1,500. 00
Grouted ripmp, 1,500 cubic yards, at $1.50-—-----_-.-- 2, 250. 00
Retaining walls, 250 cubic yards, at $25---------—-.--- 6,250.00
Spillway "crest, 300 cubic yards, at $15 ---------_---__-- 4, 500. 00
Radial gate piers, 35 cubic yards, at $25-__-_---_-_-_— 875. 00
Five 6 by 20 foot radial gates with hoists, at $750 each

(instaUed)_.-—------:-—.--------—---_„_-—.- 3, 750. 00
Suspension footbridge hoross spillway -------------_---- 400. 00

(6) Embankment (west end of spUlway), 12,000 cubic yards, at
$0.35-----.--------------^---------—---------'----—-- 4, 200. 00
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(7) Embankment (Wabusks, Slough), 8,000 cubic yards, at $0,35-- $2, 800. 00
[8) Stream control-(dike provided by excavation of upstream cut-off

trench)----...__..---...._._..-_..._._._.'.___..._____. . 3, 000. 00

(9) Right of way (Parker Ranch)-----——-—.----——----- 8; 600. 00

280,336. 00
Engineering, superintendence, and contingencies, 20 per cent----- 56, 067. 20

Total estimated cost---_.--.-...--...--__----..__.__-. 336,403. 20

Cost per acre-foot of storage--_-_.-._-._-____..___--.-_._____ 11.20

Dam design No S (revised)

Storage capacity—_-_---*-------------------—-----acre-feet-- 30, 000
Elevation, top of dam-----------------------—---------feet-- 4, 303
Elevation, spillway crest-----.----------------^-------_do---- 4, 291

Length of spillway crest- --_--__--------__--___------__ do---- 360

Maximum height of dam----------------------------.-do---- 68

Maximum length of dam—-----------------------------do---- 1, 570

(1) Cutoff trench, excavation, 25,000 cubic yards, at $0.20------- $5, 000. 00
(2) Upstream blanket, 18,700 cubic yards, at $0.40 -----.__----- 7, 480. 00
(3) Dam:

Kock fill, 35,130 cubic yards, at Sl,50--__-. ----.„_---- 52, 695. 00

Hydraulic fill, 206,460 cubic yards, at $0.40.— -----.---- 82, 584. 00
Clay blanket, sprinlded and rolled, 21,600 cubic yards, at

$0.60-----------------------.-------------------- 10, 800. 00

Riprap, dumped rock, 9,000 cubic yards, at $1---------- 9, 000.00
Riprap, dumped gravel, 10,000 cubic yards at $0.50_---- 5, 000. 00
Cut-off waU, "concrete, 56 cubic yards, at $25— -____---- 1, 400.00
Cut-oH wall, rook excavation, 25 cubic yards at $4-_----- 100. 00
Breakwater,' dry rubble, 870 cubic yards, at $1.50------- 1, 305. 00

(4) Outlet works, excavation, 5,226 cubic yards, at $0.25.------- 1, 306. 00
Excavation, 4,000 cubic yards, at $0.50.----------„--- 2, 000. 00

Concrete, 400 cubic yards, at $25---,--—------_------ 10,000. 00

Gates and hoists (instaUed)----_--_---_._--„-___----- 4, 500.00

Gatehouse, footbridge, etc--------------------------- 1, 000. 00
Canal heading and splUway structure, concrete, 150 cubic

yards, at $25---.-—-—----.-——————-—- 3, 750. 00
Gates and Ufts------__._----_---..--._-------..._---- 750. 00

(5) SpiUway:
Earth excavation, 40,000 cubic yards, at $0.20-. __--_--- 8, 000. 00
Rock excavation, 6,140 cubic yards, at $2.50—--„--—- 15, 350. 00
Dry rubble and grouted riprap, labor placing rock from

excavation, 2,500 cubic yards, at $1.50--------------- 3, 750. 00

Retaining walls, concrete, 260 cubic yards, at $25-------- 6, 600. 00
Crest, concrete, 300 cubic yards, at $15__-----...-.------ 4, 500. 00

Footbridge across channel-_--_-___---_-.----^_------- 400. 00
(6) Embankment (west end of spillway), 14,000 cubic yards at

$0.35-----------------------------L--------------- 4, 900. 00

(7) Embankment (Wabuska Slough), 8,000 cubic yards at $0.35.- 2,800.00
[8) Stream control during construction (dike provided by exoava-

tion of upstream cut-off trench) ______ „„..-. ---._.-__--- 3, 000. 00
(9) mghtofway (Parker Ranch)——_-------__„----.__-,---- 8,600.00

256, 470. 00
Engineering, supermtendence, accoun-ting, and contingencies, 20

p~er cent-.---—--——----—---------7__-__--.--^.._;..------. 51, 294 00

Total estimated cost-..-.------__-_.._____„—.__------ 307, 784. 00
Cost per aore-foot of storage—.-__--„.__________--.--.„.__-._. 10. 26

Alternative design No S (revised)

Storage capacity—-__.------._____--___.________-_-acre-feet-- 30, 000

"Top of dam, elevation-__-_-____________.____________.__feet-- 4, 301

SpiUway crest, 260 feet, elevation 4291; 100 feet, elevation-do---- 4, 285
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Maximum height]of dam-.-.._____--___..__..___._.._._ Jeet-_ 58
Maximum length of dam—--.___._-_-__-___.___________do--__ 1, 560

(1) Cut-off trench, excavation, 25,000 cubic yards, at $0.20------ $5, 000. 00
(2) Upstrp.am blanket, 18,700 cubic yards, at $0.40-..----------- 7, 480. 00
(3) Dam:

Rock fill, 32,400 cubic yards, at $1.50------------------ 48, 600. 00
Hydraulic fill, 188,030 cubic yards, at S0.40-.-——-—- 75; 212. 00
Clay blanket, upstream face, 20,700 cubic yards, at $0.50. 10, 350.00
Riprap, dumped rock, 9,000 cubic yards, at $1 ---- 9,000.00
Riprap, dumped gravel, 9,000 cubic yards, at $0,50------ 4, 500. 00
Breakwater, dry rubble, 870 cubic yards, at $1.50------- 1, 305. 00
Gut-oflf wall, concrete, 56 cubic yards, at $25—---.------ 1, 400. 00
Cut-off wall, rock excavation, 25 cubic yards, at $4------ 100. 00

1.4) Outlet Works:
Excavation 5,224 cubic yards, at $0.25----.------------ 1, 306. 00
Excavation, 4,000 cubic yards, at $0.50-.-_._----------- 2, 000. 00

Coucrete, 394 cubic yards, at $25- ---.----_--—------- 9, 850. 00
Gates and hoists (installed)--------------------------- 4, 600. 00

Gatehouse, footbridge, eto_--------------------------- 1, 000. 00
Canal heading and spillway structure------------------ 4, 500. 00

(5) iSpiUway:
Earth excavation 40,900 cubic yards, at $0.20—--------- 8, 180.00
Rock excavation, 6,500 cubic yards, at $2.50—--------- 16, 250. 00
Dry nibble andgrouted riprap, labor placing rock from

excavation, 2,500 cubic yards; at $1.60_ ______________ 3, 750.00

Retaining walls, concrete, 250 cubic yards, at $25-_----_ 6, 250. 00
Crest, concrete, 300 cubic yards, at $15^--------------- 4,500.00
Gate piers, concrete, 35 cubic yards, at $25------------- 875. 00
Five 6 by 20 foot radial gates and hoists at $750 each (in-

staUed)__---_--_-_----_------_--------------..----_- 3, 750. 00

Suspension footbridge across spillway channel---------- 400.00
(6) Embankment (west end of spiUway), 12,000 cubic yards, at

$0.35-------------------------.---—----_------------ 4, 200. 00

(7) Embankment (Wabuska Slough), 8,000 cubic yards, at $0.35__ 2, 800.00
(8) Streapa control and diversion____---__--___._____---_------ 3,000. 00
(9) Right of way (Parker Ranch)-------------------—-------- 8, 600. 00
Engineering, superintendenoe, and contingencies, 20 per cent---.- 49, 731. 60

Total estimated oost^_----_.----_----------.-----_---- 298, 389. 60
Cost per acre-foot of storage--------------------------------- 9. 96

Dam design No. 4 (revised)

Storage capaoity-______.---___-.._--.-____-_---___-acre-feet_. 30, 000

Elevation, top of dam_--------_--_---------------------feet__ 4, 303
Elevation, spfflway crest (360 feet)-_----_-------------—do--__ 4, 291

Maximum height of dam----.__---__--___---__-_-.-_-----do--__ 58
Maximum length of main section—--------------__------do_-_. 1, 570

(I) Cut-off trench, excavation, 20,000 cubic yards, at $0.20—---. $4, 000.00
(2) Downstream blanket, rock fill, 30,000 cubic yards, at $1.50-- 45, 000. 00
(3) Dam:

Concrete core wall, rock excavation, 25 cubic yards, at $4L- 100.00
Concrete core wall, 56 cubic yards, at $25------------_- 1, 400. 00

Rock fill, 38,000 cubic yards, at $1.50---—_---.—---- 57, 000. 00
Clay, sand, and gravel fill, 267,000 cubic yards, at $0.40.. 106, 800. 00
Riprap, hand-placed, 8,900 cubic yards, a,t $1.60-_------- 13, 325. 00

(4) Outlet works:
Excavation, 5,224 cubic yards, at $0.25—---.--_------- 1, 306. 00

Excavation, 4,000 cubic yards, at $0.50. _-.------------ 2, 000. 00
Concrete, 400 cubic yards, at $25—-------------------- 10, 000. 00

Gates and hoists (mstaUed)-----__--_— _.-_—-------_- 4,600. 00
Canal heading and outlet spillway, 150 cubic yards, at $25- 3, 750. 00
Radial gates and headgates (outlet spillway) ------------ 760. 00
Gatehouee and footbridge, etc-._ __---__-_____--.-_^--__ 1,000. 00
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(5) Spillway:
Excavation, rock, 6,140 cubic yards, at $2.50-..--.----- $15,350. 00
Excavation, earth, 40,000 cubic yards, at $0.20--------- 8,000. 00
Dry rubble (heavy ripiap), 1,000 cubic yards, at $1.60--- 1, 600. 00
Groutod riprap, 1,500 cubic yards, at $1.50------------- 2, 250. 00
Retaining waUs, 260 cubic yards, at $26- --_„----_---.- 6, 500. 00

Spillway crest, 300 cubic yards, at S15-------_.-------- 4, 500. 00
Suspension footbridge across spiUway- --.----.-.---.--_-. 400. 00

(6) Embankment (west end of spillway), 14,000 cubic yards, at
S0.35.--—_--.---.--—-:----:——-—---—---—-- 4, 900. 00

(7) Embankment (W&buska Slough), 8,000 cubic yards, at $0.35-- 2, 800. 00
(8) Stream control (dike provided by excavation of upstream cut-

off trench)—----->--—-----------------------------.- 3, 000. 00
(9) Right of way (Parker Ranch)------------------.„-------- 8,600.00

308,731. 00
Engineering, superintendeace, and contingencies, 20 per cent—--- 61,746. 20

Total estimated oost.._.___---____-.__--__._._....---__ 370, 477. 20

Cost per acre-foot of storage—-------------------------------- 12. 35

Alternative design If a, 4 (revised)

Storage capacity—_--------------------------._-...acre-feet-- 30, 000

ElevaAion, top of dam- _--_-_--._--- feet-- 4, 301

Elevation, spillway crest (260 feet main section) _____.__--do--_. 4, 291
Elevation, spillway crest (100 feet radial gate section)-.---do---- 4, 285
Maximum height of dam—___-_-_._-_._-----.---_---__--do---_ 66
Maximum length of main seotion- -__--_--------_.---_--do---- 1, 560

(1) Cut-out trench, excavation, 20,000 cubic yards, at $0.20—--- $4, 000. 00
(2) Downstream blanket, rock fill, 30,000 cubic yards, at $1.50--- 45, 000. 00
(3) Dam;

Concrete core wall, rock excavation, 25 cubic yards, at $4_ 100. 00
Concrete core wall, 56 cubic yards, at $25-------------- 1,400. 00
Rock fill, 35,000 cubic yards, at $1.50---___.-_--—_---- 52, 500. 00

Clay, sand, and gravel fill, 241,900 cubic yards, at $0.40- - 96,760. 00
Blprap, hand-placed, 8,350 cubic yards, at $1.50-------- 12, 525. 00

(4) Outlet works:
Excavation, 5,224 cubic yards, at $0.25---------------- 1, 306. 00

Excavation, 4,000 cubic yards, at $0.50- __------------- 2, 000. 00

Concrete, 394 cubic yards, at $25- - ..---__------------ 9, 850. 00
Gates and hoists (installed)--....---_--_-_---_--_----_- 4, 500. 00

Canal heading and outlet spillway, 150 cubic yards, at $25- 3,750. 00
Radial gate and headgates (outlet spillway) ---_--------- 750. 00
Gatehouse, footbridge, etc---------------------------- 1, 000. 00

(5) SpiUway:
Excavation, rock, 6,500 cubic yards, at S2.50_ _---_----- 16, 250. 00
Excavation, earth, 40,900 cubic yards, at $0.20--------- 8,180. 00
Dry rubble (heavy riprap), 1,000 cubic yards, at $1.50--. 1, 500. 00
Grouted riprap, 1,500 cubic yards, at $1,50- ----------- 2, 260. 00
Retaining walls, 260 cubic yards, at $25- -_--„--------- 6, 260. 00

SpiUway "crest, 300 cubic yards, at $1S--__-__---------- 4, 500. 00
Radial gate piers, 35 cubic yards, at $25—_ - ------------ 875, 00
Five 6 by 20-foot radial gates with hoists, at S750 each

(inata-Ued) _—.._-__.-:.-_..__„-„_.:.__.-..—-- 3,750.00
Suspension footbridge across spUlway- ---_.-__--------- 400. 00

• (6) Embankment (west end of spillway), 12,000 cubic yards, at
$0.35-----------.------—-—-^----—----„——---—-- 4,200.00

(7) Embankment (Wabuska Slough), 8,000 cubic yards, at $0.36-- . 2, 800. 00
(8) Stream control (dike provided by excavation of upstream cut-

off trench)—.----'----------------------_--"----------- 3, 000, 00

(9) Bightofway (Parker Kanoh)-----—--------.-.----_------ 8,600. 00

297, 996. 00
Engineering, superintendenoe, and contingencies, 20 per cent----- 59, 599. 20

Total estimated cost-------—--.----------.----------- 357, 595. 20
Cost per aore-foot of storage—-_-_----_-—-------------.------ 11. 92
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Dam design No. 6 {revised)

Capacity, storage-----------------------^----------acre-feet--

Top of dam, elevation---__^._.-______..___.___.-_____--feet.

SplUway crest, elevation-.--_-----_-_--____-._._---___-do.
Length of spillway—__-___._______---_____-_-__--____.do.

Maximum length of dam____.__________________________do-_-
Masdmum heighth of dam-.-.--____-----___-_-__----_--do.

This design has the same maximum section as design No. 3,
except that only 12,000 cubic yards of loose rock are used '
in the downstream toe and steel sheet piling is added.
Coarse gravel and sand is sluiced in as a substitute for the
loose rock omitted.

(1) Cut-off trench, excavation, 25,000 cubic yards at $0.20------- $5, 000. 00
(2) Upstream blanket, 18,700 cubic yards, at $0.40—_—_--—---- 7, 480. 00
(3) Steel sheet piling across river channel, 5,000 square feet, 175,000

pounds, at $0.05—-----------------------------.------- 8, 750. 00

Driving piling, at S0.50 square foot-------------------- 2, 500. 00-
(4) Dam:

Rock fill, 12,000 cubic yards, at $1.60__.-_---__-_-.---- 18, 000. 00

Hydraulic fill, 229,630 cubic yards, at $0.40--. -.--——-- 91, 852. 00'
Clay blanket, upstream face, 21,000 cubic yards, at $0.50- 10, 800, 00
Riprap, dumped rock 9,000 cubic yards, at $1.-_-------- 9, 000. 00
Riprap, dumped gravel, 10,000 cubic yards, at $0.60--_-.- 5, 000. 00
Breakwater wall, dry rubble, 870 cubic yards, at $1.50- _. _ 1, 305. 00
Cut-off wall, concrete and excavation------------------ 1,500. 00

(5) Outlet works (items and cost same as dam design No, 3)
.(total)-- 23,306.00

(6) Spillway (items and cost ea,me as dam design No. 3).__.do---- 38, 500. 00
(7) Embankment (west end of spillway), 14,000 cubic yards, at

$0.35---------------_---;-_--^—-.—---------'-------- 4. 900. 00

(8) Embankment (Wabuska Slough), 8,000 cubic yards, at $0.36. „ 2, 800. 00
;9) Stream control and diversion-___---------_..-----__---_„-„ 3, 000. 00

;10) Right of way (Parter Ranch)_.-_-_.__._-.._-___..----_.- 8, 600. 00

242, 293. 00
Engineering, superintendence, accounting, and contingencies, 20 per

cen'fc_-_-_.___----__-.-_-_--___._.-_-._______-____.._.-_-. 48, 458. 60

Total estimated cost—----.----------------------------- 290, 7S1. 60

Cost per acre-foot of storage—-----_------_------------------- 9. 69

Alternative design No. S (revised)

Storage capacity—_ _-..--- _-.--_.._---_-. _._^-__--^acre-feet--

Top of dam, elevation_---------___--_---___--._------_--feet.

SpiUway, 260 feet, el6vation-----____---_-__---_---__---do-

Spillway, 100 feet, elevation—-----------..---feet, withgates--

Maximum length of dam—---_--_-_----_-_---__-_-----.-feet.

Maximum heighth of dam___.__..__.___-_________--.__.do.

This design has the same maximum section as design No. 3-A,
except that only 12,000 cubic yards of loose rock are used
in the downstream toe and steel sheet piling is added.
Coarse gravel and sand is sluiced in as a substitute for the
loose rock omitted.

(1) Cut-off trench, excavation, 25,000 cubic yards, at $0.20------ $6, 000. 0»
(2) Upstream blanket, 18,700 cubic yards, at $0.40-------------- 7, 480. 00
(3) Steel sheet piling across river channel, 5,000 square feet, 175,000

pouqds, at $0.05^_--------_-------__.---_---_-._.---_-- 8, 750. 00

Driving 5,000 square feet, at $0.50 per square foot------ 2, 500. 00
(4) Dam;

Rock fill, 12,000 cubic yards, at $1.50__--.---_.__.------ 18, 000. 00
Hydraulic fill, 208,430 cubic Yards, at $0.40--_.„.—--- 83, 872. 00
Clay blanket; upstream face, 20,700 cubic yards, at $0.50- 10, 350. 00
Riprap, dumped rock, 9,000 cubic yards, at $1-_-_---__- 9, 000. OQ
Riprap, dumped gravel, 9,000 cubic yards, at $0.50---_-_ 4, 500. 00
Breakwater wall, dry rubble, 870 cubic yards, at $1.50___ 1, 305.00
Cut-off wall, concrete and excavation-------__-.--_--- I,500. 00

30,
"4;
4;
4;

000
301
291
285
560
56

USOOOfi.MO
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(5) Outlet works (items and cost same as dam design No. 3-A)
.(total)-- $23, 156. 00

(6) Spillway (items and cost same as dam design No. 3-A)_-do_-__ 43, 955. 00
<7) Embankment (west end of spillway), 12,000 cubic yards, at

$0.35-——-.-—---—---------------—----——.--—-- 4, 200. 00
(8) Embankment (Wabuska Slough), 8,000 cubic yards, at $0.35-- 2, 800. 00
;9) Stream control and diversion— ---------------------------- 3, 000. 00
(10) Right of way (Barker Ranch)---------------------------- 8, 600. 00

237, 468. 00
Engineering, auperintendence, accounting, and contingencies, 20 per

cent-—":--——-_.-------_-_-—r-——_-—1_.-—.„:„ 47, 493. 60

Totalestimated cost-----------------------.-------- 284, 961. 60

Cost per acre-foot of storage—------------------------------- 9. 50

STTMMABT OF ESTIMATED COSTS

Rio Vista Dam designs — Storage capacity, 30,000 acre-feet

Dam design

No. l..—--
No. 1-A.
No. 3.
No. »-A-

BIeva-
tlon tor
of dam.

4,303
< 801
4,303
4,301

Bstlmatfld
cost

$350,977.20
838,403.20
807; 764.00
298,389.60

Cost
.per-

aore-foo

$11. 70
11.20
10.26
9.98

Dam design

No. 4-.
No. 4-A..
No. 6-
No. 5-A.

Bleva-
fclon top
of dam

4,303
4:301
4,303
4,301

Estimated
cost

$370,477.20
367,695.20
290,761-60
284; Ml. 00

Cost
per

icr&.foot

$12. S9
11.82
9.69
0.60

UBCHANIOAI. ANATLSBS OF MATBBIAL

River sand from surface of river ted

( Volume of sample, 446-cubic centimeters (-/T of a cubic foot). Weight, natura], 657.7 grams.
Porosity, 31.5 per cent." Effective size, weight per cubic foot, 92.8 poimds.dry, 632.2 giams,

size, 0.25 xdillimeter]

Weight,
EfEectivo

Sieve analysis

Size of sleve

^

Betamed on 2.382 miBlmeters.
^Retained on 1.168 mlUimeters.
3RetaIned on 0.589 millimeter.
^Retained on 0.295 uUUuceter.
JRetaiaed on 0.147 millimeter,
yassing O.U7 miUtmeter.

Totd.

Weight

Grams
20.3
72.2

200.4
263.0
62.1
14.0

632.0

Per cant

0.032
.114
.317
.410
.098
.022

.998

Volume

Cubic c&n'
iimeier

14
49

144
180

61
IS

463

Per cent

0.031
.108
.318
.309
.113
.033

L 002

Sand from hole No. 33, SB feet below river bed

IVoIumo ol sample, 446.45 cubic centimeters. Weleht, natural, 842.7 grams. Weight, dry, 700,7 grams.
Poroslty, 32 per cent. Clay content, 2.1 per cent by weight. Weight per cubic foot, 103.1 pounds
(dry). BSective size, 0.1B mffllmeter]

Size of sieve

Hetained on 2,362 miUIHtfitors.
^Eletained on 1.168 milltmeters,
JEtetrined OB 0.589 mUJImeter.
retained on 0.296 naUIbastor,
^Retained on 0.147 mlllhneter.
Tassmg 0.147 milllmeter.

Total.

Weight

Grams
e.s

12.4
121.8
446.6
88.2
24.7

700.2

Per cent

0.009
.018
.173
.037
.128
.038

.998

Volume

Cubic cen'
timeler

6
10
80

297
63
16

471

Per cent

0.016
.021
.170
.630
.13*
.034

l.OOB

TTsnnn^w
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Sand from 'hole No. 3^, S7 feet below river bed

[Volume of sample, 445 cubic centuaaeters. Weight,.dry, 718.7 erams. Pprpsity, 24.5 per cent. Ciay
content, 13.7 per cent (volume). Effective size, 0.147 mi)limeter)t

Size of stove

Retained on 2.362 miUimeters.
Itetauied on 1.168 BiUIimters.
Retained on 0.589 mUlimeter.
Ketaixied on 0,295 mUltmeter,
Setained on 0.147 miUiiaeter.
Passing 0.147 mUllmeter-

Total,

Weight

Orams
6.80

23.62
107.60
372.00
138.68
70.90

718.60

Per cent

0. DOS
.033
.149
.618
.193
.099

1.000

Volume

TuMc cen
timeter

4.8
18.0
09.6

235.0
97.0
(8.0

470.0

Per cent

0.001
.03'!
.148
.500
.207
.102

.992

Sand from hole No. 88 on top of rock, under blue clay {15 feet deep)

fVolume of sample, 442.40 cubic^centlmetere. WeIght,_Daturel, 8S2.6 grams. Welglit, dry, 851.2 grams,
Poroslty, 67 per cent. Effactlve dze, 0.21]

Size of sieve

Het&ioed on 0.589 millimeter.
Retained, on 0.295 iBUIimeter.
Retained on 0.147 mlUimeter.
Pasaiing 0.147 millimeter.

Total.

Weight

Qraws
4.6

493.0
117.9
34.4

649.9

Per cent! Volume

0.007
.768
.181
.063

.999

Cubic cen-
HmeUrs

fi
362
83
21

4B1

Per cent

0.010
.765
.180
.M3

.998

Sand and clay from. hole No. 40—General sample from 10 to 14 feet

r^oluipe of sample, 500 cubic cenlimeters. Weigbt, dry, 779.9. Porosity, 39 yev
5.3 per cent (volume). Effective size, 0.167 mlllimeter]

>er clenL CJay content,

Size of slave

Retained on 4.499 millimeters.
Jletatned OB 2.362 miIHmsters.,
Hefcained on l.l6S'miUint6terB.
Eetained on 0.589 mHHmeter.
ftet&iaod on 0.295 miJlimeter.
Jletained on 0.147 mlIUraeter.
Passing 0.147 mIUimeten..-...——---.———-.—

Total.

Weight

QTOTWS
ii. a
14.8
40.1

189.9
397.4
80.5
65.0

779.2

Per cent

0.015
.019
.051
.218
.509
.103
.083

908

Per cent
finer

than—

O.SS5
.966
.925
.897
.188
.085

Volume

Cubic cen
timctcTS

10
10
w

122
276
67
M

567

Per cent

0,020
.020
.054
.244
.660
. 134
.108

1.130

Sand and clay from hole No. 40 — Sample core from 14. to 16 feet

[Volume of sample, 510 cubic ceutimetets. Weight, dry, 720grams^ Unltonmty coefficient, 3.8. Porosity,
34 per cent. Clay content, 0.085 for'entire sample. Effective size, 0.11 millimeter]

Size of sieve

Retained on 4.699 miilrmeter;'.
Hetained on. 2.362'miUimetcrs.
KefaEU'oed on 1.168 mi]Umetefs>^
Retained on 0.589 xnillimeter.
Retained on 0.2&5 mdiUImetor.
Retained OB 0.147 miUimeteF.
Passing O.U7 milllmeter.

Total.

Weight

Orama
10.2
27.8
36.2
79.6

361. a
124.3
80.7

719.4

Per cent

0.014
0.30
0.49

. 11

.50

. 172

.121

1.005

Per cent
finer

than—

98.8
94.7
80.8
78.8
28.8
U.6

Volume

Untie un-
Umilers

8
22
28
57

260
88
59

612

Per cent

0.015
'.04;

.054

.Ill

.488

. 171

.us

.997

TT'..;nnnfiti49

00227

Case 3:73-cv-00127-MMD-WGC Document 2 Filed 01/13/21 Page 126 of 131



117

Sand and clay from hole Aro. 40 — Sample of ?S foot depth

tVolume of sample, 300 cubic cantlmeters. Weight, dry, .450 grams. EffoctlYC^slze, 0.003 mllllmGter
f&ssuroed). Poroaity^ 3& por oont. Clay content, 0,106 (volume). Effective size, 0,10 lofllimoter]

Sizeofsieve

Jtotainod on 4.699 millimoters,
Retained OQ 2.362 mjtlltmeters-.
Betalned on 1.168 millimeters.
Ketaiued on 0.589 m!lHmet9r.
Retained on 0.395 nuHlraeter.
Eot&ined on O.U7 miIUmeter.
Passing O.W miUlmoter-

Totnl-

Weight

fframs
6.0
4.4

19.7
108.7
162.0
88.2
60.6

449.6

Percent

0.013
.009
.043
.2'tO
.361
.185
.132

983

Per cent
finer.

than—

0.987
.978
.935
.695
.331
.139

Volume

Cubic cen-
iinctcrs

5
i

14
79

112
63
47

324

Fer cent

0.015
~. 012

.043

.243

.345

.192

.145

.995

Sand and clay from hole No. 40 — Sample at Sf to SB feet depth

[Volume of sample. 450 cuMo centimeters. W ight, dry, 707 grams. Effective size, 0.003 milllmeter.
Poroslty, 38 per cent. Clay content, 0.106 (volume)]

Size ofdieve

Eetnined on 4.699 mUUmeters.
Ketainod ou 2.362 miUimeters.
Retained on 1.168 loillimeters...
Ketatned on 0.589 mlUimeter-
Betained oa 0.295 miIUraeter.
Retaiusd on 0.147 mUUmeter,.
Passing 0.147 nUIUmgter.

Total.

Weight

Grams
UL2
78.0

220. 7
196.8
127.0
60.2
70.2

768.7

Per;cent

0.018
. 102
.287
.266
.165
.077
.091

998

Per cent
finer

tban—

0.982
.880
.593
.437
.172
.095

Volume

Cubic cen'
timelcrs

9
55

145
127
85
42
5S

518

Per cent

6.017
.100
.280
.2W
.164
.osx
.108

1.000

Sand and day from hole No, ^2 — Sample at 16 feet

[VoJume of sample, 37C cubic contlmeters.'^WeigIit, dry, 521.6 grams. Foroslty, 42 per cent. Clay coritent,
0.055 (volume). Eflectlve'siz.e, 0.263 mllHmeter]

Size of sieve

Jletained on 4.699 miIUmeters.
retained on 2.362 lalUimeters.
Itetained on 1.168 mUIimeiers,
Retained on 0.589 milUmeter--^-.-^^--.--—-.-..„
Sefcained on 0.295 roillimeter.
Hetained on (U47 millimeter.
Passing O.U7 ml]Umeter>.

Total-

Weight

Orams
22.0
10.3
9.8

55.5
312.6
7S.4
35.9

521.8

Per cent

0.042
.021
.019
.116
•no
. us
.069

1.012

Volume

Cubic cm-
ti-meters

14
8
8

i3
230
54
27

383

Per.cmt

0,037
021
021
Ill
61
142
072

1.011

> Plus X6.6 washed out of sample.

nsnnnfiw
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Sand and clay from, hole No. ^2. — Sample at SO-foot depth

[Volume of sample, 500 cubic centimeters. Weight, dry, 705.7 grams. Porosity, 41 per cent. Clay
content, 12 per cent (volume) . Effective size, 0.10 mUltmeter)

Blsse of sieve

Ketabied on 4.669 laiUiraeters^.
Ketained on 2.362 milluneters..
Ketamed on 1.168 xaUliiaetors^
Ketatoed on 0.589 miUimetef.
Retained on 0.295 mlUuneter.
Retained OQ 0.147 iQUItmeter.
Passing 0.147 mUUmetet-

Total.

Weight

Qramf
0
o.s

12,2
19S.1
374.7
82.0
38.6

7M.I

Percent

0
0.007
.018
.294
.662
.123
.CM

1.068

Volume

OuMc cm-
tineters

0
Trace.

10
138
27S

61
30

814

Per cent

0
0
0.051
.269
.636
.119
.058

1.032

38,6 grams wasbed; 18.2 grams clay washed out; 17.5 grams rem&miog.

Sand and clay from hole No. 4S —Sample at 16-foot depth — Analysis after washing
and drying

[Weight ol sample, 489 grams. Effective slra, 0.10 milllmeter]

Size of sieve

Ketained on 4.690 mUliitieters.
JRetalned on 2.362 miUimeters.
Setaiaed on 1.168 mUlImefcers.
Ketained on 0.589 mUlimeteT.
Retaioed on 0.295 miUImeter.
Kofcaiaed on 0.147 lallluneter
Passing 0.147 miUlmeter-

Total.

Weight

Grams
19.3
11.3
18.6
32.4

272. S
101.0

13.7

408.7

Poroect

0.0(1
.024
.040
.069
.681
.216
.029

.G9S

Volume

Ctibic cen'
Undas

14
8
8

43
230

EA
27

383

Per cent

0.037
.021
.021
•Ill
.610
.142
.072

1.014

Sand and clay from hole No. 4S — Sample at SO-foot depth — Analysis after washing
and drying

[Weight of sample, M7.3 grains. Poroslty,41 irercent. Clay content, 12 per cent (volume). Effective
size, 0.08 miUlmeter]

Hetauied on 2.302 nullimeters.
Retained on 1.168 miUlmeters
Setained on 0.689 miUimetei
B.etaltied on 0.295 mlllimeter.
Ketained on 0.147 'mlUuaieter.
Passing O.M7 xniUlmeter-

Total.

Size of sieve Weight

Qrams
0.3

12.7
186.6
306.1
122. B
17.5

M6.0

Per cent

0.006
.020
.289
,474
.190
.027

1.005

TisnnnfiS44
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Clay and decomposed rock from hole No. 74 — Sieve analysis after washing and
drying

[Volume, 315 cubic cantimeters. Weight of sample, 378.3 grams. Effective size, 0.05 millimeter]

Size of sieve

Retained on 2.362 mUlimeters.
Retained on 1.163 milllmeters,
Retained on O.SS9 milllmeter.
Betained oa 0.295 mlUimeter.
Retained on 0.147 millimeter.
Passing 0.147 mUIImeter-

TotaL.

Weight

Grams
40,5
64.5
48.0
88.3
59.7
78.5

378.1

Per ceut

0.130
143
128

,232
158

,207

.998

Volume

Ctibic. cen-
UmeUr

VI
33
51

105
73
83

3B7

Fer cent

0.103
130
126
257

,179
2C8

.SS7

NOTE—Passing 0.147 mUUmeter-0.133 per cant by weight of whole sample. Eetataed on 0.147 mUH-
metw-0.010 per cent by weight of whole sample. Ketained on 0.295 milUmeter"0.16 pur cent by weight
of whole sample,

Sand from hole No. 87, east end of dam

fVolnme, 442.S cubic centtmetera. Weight, dry, 788.4 grains. Weight, dry, 110.6 pounds per cubic foot.
Porosifcy, 36 per cent. Effective size, 0.32 mUlimeter]

Size of sleve

Retained on 2.362 miUhneters.
Hetatoed on 1.168 millLmeters.
Retamed on 0.689 milluneter.
Retained oa 0.295 miUimeter.
Hetained on 0.147 mUltmeter.
Passing 0.147 millmeter-

Total

Weight

Grams
21.0

118.1
2S8.3
210.6
57.0
88.6

786.6

Per cent

0.026
.144
.377
.208
.073
.112

1.000

Volume

Cubic cen-
timeUrs

15
80
w.146

41
64

M5

Percent

0.027
•M7
.368
.268
.075
.117

1.000

35S57—27-

TTS;nnnfiti4'i
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0̂
'•^
J^
3\

Seepage and percolation tests

Hole
No.

33
33
33

133
'33

133
'33
'33
'33
'33
•S3
'33
'33

34
34

1.10
140
140

40
100

SIver.
River.
Kiver.
JRIver.
River.

7-t
74

Depth

Surface
.do.

3 feet.
22 feet.

.do.

.do-
21 feet.
31 feet.

-do-
.do-
-do-
-do-

-do-
18 to 27 feet.

-do-

18 feet.
.do-.

-do-
14 to 34 feet..
6twt.
Surface.

-do..

.do.

.do.
-do-

ISteet.
.do.

Tluck-
BOSS Of
sample
in feet

1.33
2
1.33
.83

1.87
1.33

1.92
2
2.33
2
2.33
2.33
2.33
2
2

Head In
feet

4
^
4

23(1.54
276.89

161.51
128.9

60
GO

145.38
92.31

184.62
481.08

4.09
4.20

46.15
92.31

138.46
4.17
4.25

39.2S
22.77
33.48
60,02
60.02
59.69
59.09

Quantity
of water
in gallons

27
11
g
1
4

1.5
15

.2

.16
3.03
2
5
1.5
1.B2
1
7.5

18.5
28
2
7

20
20
20
20
10
6
6

Time in
minutes

127
94
86
12
3

8
5
6
s
6
5
5
1

<31
125

s
6
6

4,230
232

4.75
9.2
5.25

12
98

210
181

Area in
square

feet

0.13M
.1365
.1365
.0168
.0188

.oias

.0168

.0145

.0145

.0145

.0145

.0145

.0146

.1385
•138S
.024
.024
.024
.13S5
.1365
.48
.49
.49
.4B
.49
.49
.49

Gallons per minute

By test

0.21
.117
.070
.083

1.333

.25
3

•&i
.032
.61
.40

1
1.50
.00376
.008

1.S
3.7
5.6
.00047
.030

4.20
2.12
3.81
1.66
.102
.024
.027

Slichter's
formula

(0.074)
(.048)
(.074)

Kate in
second-feet
per square
toot (test)

0.0034S
.00162
.00102

:r

(.00376)1
(.00485)1

(.00143)1
(.0228)'

d: W)
(LOS:)
;L 274)
(2.19)
(2.IS)"(M
(.09)

.00615

.00492

.0937

.0815

.1533

.231

.000061

.000131

.0000077

.000493

.0186

.0093

.0168

.007<

.00045

.0001

.00012

Teraper-
aturs
about

40°
Remarks

° 40
40
40
40
40

40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
38
40
40
40
40
40
46

Washed hole below end ol
casing.

Drop 6.

K, assumed 0.0015. ~
Do.

Washed bole below casing.
Do.
Do.

Effective size assuroed. Q.Q3,
Kt assumed 0.10.
i

30 Feet of day on top of sand.

h?0

1 Area at bottom Indetsrminate.
! Values doubtful; area at bottom of casing probably does not represent correct area of application.

00231
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No. 1681

UNIVSBSITY OF NEVADA,
STATE MINING LABOEA.TORT,

fieno, Nev., September 9, 19S6.
Walker River icrlgation project, Scliurz, Nev.

Report on sample received from you on September 7, 1926, as follows:

Sample *
marked Minerals oc rocls

1. Andesito or andesite broccia weathered from hole near river.
2. Andesite porphyry, from hole No. 68.

These rocks are dense, finely prystalline, normally very resistant to -weathering.
Specific gravity, 2.94. Weight per cubic foot, 184 pounds.
0. R. G., analyst.

W. S. PAI-UBR,
Director Slate Mining Laboratory.

0

TTSn006547
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